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ABSTRACT

The feasibility of a computer based Information/Training
Suppors System for Operational Patrol Squadrons is examined
in detail. The historical developmernt and evolutionary
trends of such a system are reviewed, current initiatives
and projects are explained and evaluated, and user
requiremen+s are analyzed in order to nmake recoamendations
for futur= Jevelopoent. The Aviation Training Support
System (ATSS), Naval Aviation Logistics Command Management
Information Systenm (NALCOMIS) , and proposed Portabole
Logistics System (PLS) are cited as possible developmental
paths for €future systeaus. These paths are evaluated in
~erms of Patrol Squadron requirements, and are presented,
2ither singularly or in combination, as feasible
alternatives. This thesis serves as a coamprehensive
reference for decision makers involyed in systenms
development within the United States Navy Patrol Aviation

Community.
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I. INTKODUCTION

The United States Navy Patrol Aviation (VP) Comuunity
has, for the last 40 years, been a vital and viable force in
the defense of <the nation. It has grown from <he days of
the PBY or "Catalina" scout ircraft, to a present
characterized by highly capable, technically sophisticated
“Submarine Killeasrs*". The operational complexity, and
*herefore the management of these operations, has also
become significantly more difficult to comprehend.

Within the Naval Air Force, Maritime Patrol Forces are
accountable %o two major commands. Commander Patrol Wiags
Atlantic has two active Wings <coasisting of six squadrons

each, a number of Reserve squadrons, and a Fleet Replacemert

Squadron (FRS). Commander Patrol Wings Pacific has
essentially the same make-up. The active Atlantic Flest
units are home-ported in Brunswick, Maine and in

Jacksonville, Plorida, with the Replacement Squadroa also
located 1in Jacksonaville, The Pacific Fleet units are
located at Moffett Field, California, and at Barbers Point,
Hawaii, with the Replacement Squadron at Moffett Pield.

The primary wmission of these coamamands Jis Antisubmarine
darfare (ASW), with an additional number of major

responsibilities, including:
13




Survsillance, Yining, Arnti-Siazpping, Cozaurications,
Intelligenc=s, and Search and Rescue. All pPatrol Sgquadrons
currently £ly the P-3 "orion"® aircraft ia various
evolutionary models. The newest aodel currently in the
Flze+« is *he P-3C Update II. Built &ty Lockheed, it is
accepted throughcut the world as the fipnest Patrol aircraft
available.

Current Patrel <Community operations are <carried on
worldwid2 at a number of deployment sites. Atlantic Fleet
locations are Keflavik, Iceland; Bermuda; Lajes, Azores;
Rota, Spain; Sigonella, Sicily; and a number of temporaczy
detachment fields. Pacific deployment sites currently
includ=2 Adak, Alaska; Cubi Point, Phillipines; Kadena,
Okinawa; Misawa, Japan; Guam; and Diego Garcia in thas Indian
Ocean.

The cost of the diverse services of the Patrol Community
has recently run at about one percent of the Navy's annual
expenditures. {Ref. 1] In terms of personnel, each
squadron's complement is about 360, of which roughly 140 are
aircrewnmen. When combined with Patrol Wing staffs, Naval
Air station personnel and facilities, Aviation Intermediate

Maintenance Departments (AIND), and Antisubmarine Warfare

14




Jpara<ions C=antsrs (ASKROCQ) at eaca deploymen: size, it
becomes very clear that the Navy's coammitment <to this
andeavor is far-reaching and permanent.

Due *o the importance of the commuaity, 2specially the
iadiviiual Patrol Squadrons, it is essential that those in
positions of 1lecadership within the <ccamunity strive to
attain and maintain a level of managerial control that is on
+he same technological plane as the systems and procedures
2mployed by the operational units. This 1ideology is
certainly not new, nor is it without precedent. Wicthin the
Naval Air Porce, as early as 1972, computer-based manageaent
informa+ion and control systems were being iantroduced into
~he operational Navy. [Ref. 2] Much has peen 1learned in
the past decade concerning the applicability of automated
systems to the managerial process. Significant gains have
been made in discrete areas, such as automated training
support, but individual commands have been greatly ignored,
or at least disregarded, due to a complex set of
circumstances. Happily, conditions affecting systeas
developmen+ are not static, and wmay, in the presence of
current 3initiatives, yield beneficial new capabilities for

*he units ¢hat are currently in need. Unfortunately, at the

15




presen+t =ime, <+aeése initlatives 3o not include supsort for
individual Patrol Squadronmns.

The purpose of this thesis is to examine *his situation
in de%ail, within thg $ramevork of a systea
€2asibility/requirem=nts review, and in doing so, provide
d2cision makers with the detailed justification for severely
needed operational capabilities.

Chapter Two includes a comprehensive, historical
background of ccamputer-based information/training supporct
systems in the Naval Air Porce. current initiatives are
also reviewved, providing up-to-date information for
ljiscussion and analysis.

Chapter Three examines the political and regulatory
environment tha+ exists for systems development in Naval
Aviation. Recent System Audit Reports are utilized to
illustrate specific considerations applicable to patrol
squadron systeas.

Chapter Four provides an in-depth view of patrol
squadron operatioans and mpanagerial organization and
procedures. This chapter serves to develop justification of

need, by citing informational deficiencies.

16
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Chapter Five redefines <he ieficiencias and needs
established in Chapter Four in terms of patrol squadron
requirenments. These functional requirements are developed
and discussed, and contrasts are drawn to other communities.
Alternatives which meet the requirements are desveloped and
compared to systems currently in use or in development, 3in
order to determine to what extent the current environament
satisfies the unique needs of Patrol Squadrons, and to
provide decision makers with a «clear picture of the current
situation.

Chapter Six concludes the thesis by drawing conclusioans
from the discussion and analysis performed, and by makiag

recommendations based on those conclusiomns.

17




II. BACKGaQUMND

The basic nezd for management information systems in the
Patrol Aviation ccmmunity wvas cited in the introduction to
this paper. This chapter surveys the development of ADP and
¥IS in the aviation community and provides an overview of

projects in development at this time.

A. VERSATILE TRAINING SYSTEM (VTS)

The birth of management information systems in the Naval
Aviation community started wita <the <conception of <the
v;rsatile Training Support Systenm. The original concept of
VIS was <+“hat of an automa“ed +training support systea
oriented solely toward training enlisted Naval Aviation
personnel <o perform maintepnance oa aircraft.

Prior to +he installation of the prototype VIS at NAS
Lemoore, California in 1972, the assignment, <¢training, and
1¢ilization of all enlisted aviation maintenance personnel
assigned to the A7-E Fleet Replacement Squadron, VA-127, was
ione manually. Consequently, the determination of billet
assignment and the specific training necessary to fully

qualify 1,000 students annually to fill a specific billet

required an <enormous amount of manual record keeping aand

18




constinous administration. [Ref. 3] This amarnal process 9%
training administration thus resulted in the occasional loss
or wmisplacement of some personael resources during the
assignment, procsssing, and training period. The tasks
r2rquir=d t¢ accoaplish training demanded th2 services of
many qualified Training Cocordinators and numerous aman-aours.
All rosters, muster lists, schedules, 1letters, and foras
nacessary in the training cycle had to generated manually.
The initial VIS was procurred through a competitive
contract as a turnkey training device wunder the end-itenm
clause of Defense Acquisition Regulaticns 3.1100.1(a) and
SECNAVINST 5236. 1a, par 1.b.2.4. {Ref. 4] Ian essence,
these regulations state that general purpose, commercially
available ADP components and the equipment created from
them, regardless of use, size, capacity, or price, are under
the approval authority cited in the instructions. They also
state specific types of automated data processing equipment
(ADPE) which are exempt from the stated approval authority
and requirements. VTS uses standard off-the-shelf ADPE bat
was exempted frcm the ADPE approval requirements by the
Chief of Naval Material and was designated solely as a

training device.

19




T™e ini+ial configuration of the VIS at ¥AS Lamoore was
designed and installed to support the A-7 FRAMP Enlisted
Organizational ("O") 1level training prograna. After test,
zvaluation, and acceptance of the Lemccre VIS system, the
second ins+allation was authorized fc¢r NAS Cecil Field,
?Plorida. The original concept of supporting only <the "oO"
level <+raining was expanded for Cecil Field's Aircraft
Intermediate Maintenance Department (AIMD). After user
acceptance of the Cecil Field installation, the third and
fourth installations were <to support the A6-E enlisted
organizational and intermediate level training programs at
NAS Oc=2ana, Virginia, and at NAS Whidbey Island, Washiangton.

Continued user satisfaction and acceptance of the
Versatile Training System has resulted in sixteen sites
installed or being installed at Naval Air stations. In
addition, +the subsurface community uses a variant of the
original VTS to support their own unique training
requirements.

In the Naval Aviation ccmmunity, what was once known as
+he Versatile Training System, is now known as the aviation
Training Support System, or ATSS. The charge was initiated

+o distinguish between the training support system providiag

20
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s53rvice =o NAVAIR funded activivties and +<he system utilized

by ¢the subsurface community which still uses the VTS

lesignatiorn.

B. AVIATION TRAIUVING SUPPCRT SYSTEM (ATSS)

The Avia%ion Training Support System is virtually the
same as *the VTS discussad previously. By direction of the
CNO, the Avia*icn Training Support System was designated as
the standard PFleet Replacement Squadron (FRS) «raining
support system at Naval and Marine Corps Air Statiosns. As
such, the ATSS has been installed at ¢the following

locations:

** Fleet Replacement Squadron Activitiess
* YAS Lemoore
* NAS Cecil Field
* NAS Oceana
* NAS Whidbey Island
% NAS Miramar
* NAS Jackscoville
* NAS Moffett Field
* NAS North Island
% NAS Brunswick

* NAS Barbers Point

21




=x Plapnad Chisrf Maval Air Trainiag Ac=ivizties

NAS Ccrrus Christie
* NAS Whiting Field

* NAS Beeville

* NAS Kingsville

* NAS Meridian

* NAS Pensacola

This section will describe <the majcr responsibilities
and program managers for the Aviation Training Support
System, system objectives, and the hardware and software
used in the ATSS.

1. Program Manager and Responsibilitd

Naval Air Systems Command (ccde 4135H) is the
program manager for Naval Air Stations and NAVWEPCEN, China
Lake under the sponsorship of the head, OPNAV Aviation
Technical Training Branch (0P-592) . [Ref. 5] NAVAIR
responsibilities as program manager include preparation,
review, justification, and defense of budget and
apportionment estimates for the ATSS program. Totali funding
for the ATSS through 1985 is 29.5 million. [Ref. 4]

NAVWEPCEN, code 3109, is the ATSS Program Manager
responsible for the technical development and implementation

of the ATSS progranm,

B o




The Javal Training Zquipamernt Cexter (NTZ2C), Crlando,
?lorida, (code N-43), is responsible for providing long tera
logistic support.

Th= principal users of the Aaviatien Training Sgpport
System are the Naval Training Commard, Fleet Replacement
Squadrons, Naval Aviation Maintenance Trainirg Group
Detachments,Naval Aiz Station AIMD!'s, and limited usage by
Operational Squadrons during their at-home cycle.

2, System OLjectives

The primary objective for the ATISS is to improve the
match of total training resources to the student training
rate 1in an efficient and cost efifective manner. To
accomplish its primary objective, the Aviation Training
Support System was designed to accoamplish the following:

(Ref. 6]

A. Determire and select the best  possible billet for each
enlisted wman based on his individual capabilities,
prior experience, and training.

B. Tailor an individual's training by coaprehensive
testlng i.e, diagonostic, _pre_ and post test, .
CDI, QAR, NA&OPS, "etc.) individualized prescription,
and path specification.

C. Provide individualized instruction wunder Instructional
Systems Development (ISD) guidelines.

D. Enable a course manager_ to author, edit, review, and
update training materials on-~line.

E. Schedule training resources fai:craft, simulators
maintepance trainérs, personnel, etc.) to meet total
training requirements and priorities.

23




H.

Schadile *he =raining <o minimize coansumption of
CeSOUrCes.

Provide instructors, training c¢oordinators, quota
control perscnnel, and supervisors with current
training progress and future training needs.

Provide on-line quota contrQl «capabilities required to
suppor+ orfficer and enlisted personnel traianing for all
operational squadrens.

Prepaze all traiging correspondence and personnel
training data requiread.

Permit consideration of the effect of a decision in
advance by supglylng complete, accurate, and timely
training "data for use in the planning and decision
aaking process.

Eliminate from the planning and  decision w@aking
processes the problems associated with the use of
inconsistent _training data by  providing a means of
preparing and resenting tralining irnrfofmation ia a
comple+te, comprehensive manner.

Identify, = structure, and quantify significant past
relationships and forecast "future tréends based on
training information.

Merge resource and production 6 _data to produce
significant measures of training . performaace,
facilitate control of costs, and facilitate training
decisions with minimum processing of data.

Recognize the needs at all +training levels so that the
requlirements of each are met with sinimum duplication.

Reduce *the time and volume of information required to
make training decisions by reporting to each level only
the excepticn from the st>udard nora.

Prepare an individualized training _program for  each
aircrewman after ccmparing ais_training lstor¥ with a
standard *raining_ syllabus and allowing for rainiag
Officer modifications. This sylabus consists of a list
of tasks_ the aircrewman 1s to perform in a satisfactory
and timely manner.

Assist the Schedules Officer in scheduling. the
aircrewaman 1& those assigned events and predict a
traiaing completion data.

Interact with Resource Configuration and Scheduling
(RCAS) software vhich has information regarding
resource avallabliity and status.

24




. §2n2ra%e studernt Gradepooks O track 2ach ailzIcrew
n12mper's prcgress tarougn the sylacus.

3. ATSS Hardware

The specific hardware configuration at any one ATSS
si%e variss according to the number cf activities that it is
suppor+*ing. All ATSS hardware is Commercial Offi-thne-3Saelfl
(COTS) equipmernt and is centerad around the Digital
Zquipment Corporaticns (DEC) PDP-11 family. A <typical
nardware configuration for an ATSS site is described below
and illustrated :ZIn Pigure 1:; [Ref. 5]

* PDP 11/70 Central Processor with 2K bytes of Cache
Memory and 256K bytes of Parity Core or MOS Memory
Hemor; Managemert, Bootstraps/Dlagnostic Loader, and

Lire equency Clock.

* Programmables Asynchromnous 16-line nultiplexor with
aedem centrel. Up to weight multiplexors <cam be
interfaced with_ the CPU to  provide service to o4
interactive display terainals.

* Console terminal teletyge (ASR 33 Teletzge) .or
Hard-Copy oprinter (LA36 DECwriter 11), Bo units
contain "a printer and keyboard. The teletype also
includes a fpaper—-tape reader and punch.

®* Disk Drive Controller.

* Disk Drives (2). Disk drives have a formatted disk
gﬁpaglty ranging from 88 to 176 megabytes, depending on
he type.

* Magnetic Tape Ccantrol Unit.
* Nine-Track Magnetic Tape Tramsport.

* High-Speed Frinter. Printer produces up to 132 columns
of hard-copy output at a rate of 300 to 900 lines per
@inute using either a 64 or 96 character drum.

* Tabp Peripheral Systen.

25




= Aloharumeric, Serial, dazi-cgopy Erintscr I=raigals.
ocinter terainal allows 132 cclump lite to be friastsd
at 30 characters per second and accepts one to six part
foras from 3 inches to 14-7/8 inches in width.

* Alphanumeric CRT Terminals (up to 64). Normally ADM-3a
dumb terminals.

* Intercomputer Commurnicaticns System.
* 256K bytes cf additional parity/MOS menmory.
4, ATSS Software
ATSS software can be classified as System Support
Software and Aviation Applications Software and each will be
liscussed seperately.
a. System Support Software
ATSS utilizes the DEC RSTS/E operating systenm.
I+ allows multiple users to interact with the system and izs
data structures. ESTS/E can support up to 63 users
simultaneously processing data using +he BASIC-PLUS, COBOL,
BASIC-PLUS-2, FORTRAN IV, APL, or RPG 11 language
pProcessors. The ATSS systeam utilizes BASIC-PLUS and
BASIC~-PLUS-2 ex*ensivly although it is also <capable of
supporting PORTRAN and COBOL.
RSTS/E includes a comprehensive set of systea
atilities for the system manager and timesharing user. It
can support 1line printer spooling and execution of up to

eight ba*ch jobs. [Ref. 7]
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The RSIS/E cperating systen dyramically
allocates processor time, nemory space, file space and
peripherals +to best accomodate changing work loads. It

allows jobs “o run one at a time un<til it eithar en%ers an
I/0 sta*+=z or exhausts its time quantum that was assigned to
it by the system or the system menager. After a job becoames
stopped, the scheduler finds the next job that is ready and
begins <to run that job while interrupt driven device
kandlers ars rrocessing requested data transfers.

BRSTS/E attempts to keep memory filled with as
aany jobs as possible. If a job that is to be run is larger
than *he available aemory, +he system *ransfers some jobs
out of memory tc a cteaporary s«4ap file until it Iis their
tu-n to run agaisz.

The RSTS/Z file system provides a wide range of
on-line processing <capabilities. Piles can be accessed
randomly or sequentially through BASIC-PLUS, or through the
RMS-11 (Record Management Services) subsystem. Single and
multi-key ISAM is optionally available with RH#S-11K
software, [Ref. 7] Files can be created, updated,
extended, or deleted interactivly from the user's terainal

or under program control. Files are protected from access on
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in indzviduaal, g3J-oup, and system tasis. Fil2s can also pe

access=d by wmany users while being updated on-line. Back-up

of files can be done either selectivly or totally and can be

acconplished on-line without disrupting users, or offline.
b, Aviation Application Soitware

all ATSS application software is written in
modular form to facilitate new requirements and prograa
changes. The application software that is used by FBS
squadrons consists of <thirteen wmodules or subsysteas
described in the following paragraphs. [Ref. 5]

(1) Personnel Subsystem. The Personnel
subsystem provides computerized personnel record suppor+t by
znablinaga users to <create, update, delete, Or Treview
compu+erized personnel records for individuals in the user's
activities. This. subsystem also produces assorted output
listings such as recall bills, precedence lists, security
clearance lists, billet assignment lists, prospective gain
and loss reports, and work center @manning and training
deficiency lists. At *he present <ime, <this subsystem is

one of “he most widely used amoung operational VP squadroas

during *their at-home-cycle.
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and usags cf all “raining resources.

T2p0rts is a deekly Trainiag

Jualificaticn and

specific need. It also contains

£ollowing outputs:

* datch Lists

* Heekly Student Schedules

* (Class Musters

%* Training Cocrdinators-Studen<

Training Completion Letters

Availability Pile,

() Ir2ining Resourcs  Scheduliag Sunsvst=3.
This subsystem maintains an inventory of all <tcainiag
ra2sources and their location and facilitates the scheduli:z

-
-

I« also produces such
Schedule,

Resource Utilization

List, 2tc.

(3) Persona=l Scheduling Subsystea. The
Personn=2l Sch2duiing subsysten aslows either autodatic
scheduling of personnel <for all «ciasses specified in a
par+*icular curriculunm or allows amanuai scheduliag to
narsonally <+ailor an  individual's curriculum to deet a

a module to produce tae

Schedules

4) Test éd¢ Evaluation Subsystem. The Test
1nd Evalua“ion subsysytem (TEVS) 3is an automated t=2st itenm
management systsm designed to enable users to create,
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3ubsvys+t2n allows immediat
cespons2 and ~<+hen provides the student a presentaticn of
nissed questions alceng with a 1list of suggested readings.
TZVS also provides instructors with statistical Jata on the
=2st guestions themselves and allows upgrading of <the test
question bank or changes in the method of presentation.

(5) Training Track Subsystem. The Training
Track subsystsm provides for the <creation and manageament of
courses ani events for the varied numbers of curriculum thaat
are neca2ssary to train the various types of studen:ts at a

PRS. I+ allows the user to define the curriculum for the

s+*udents and to select the billet for enlisted studeants. It
also allows the user to obtain a Squadror Manning Report
~ha%t lists all tillets the Squadron has available and the

individuals £:11ing those billets.

(6) Gradebook Subsysten. The Gradebook

subsysten provides an automated Jradebook management system

in wvwhich student progress and scheduling information is

31




%2p=. Tr also allcws <the user =o update znd 1nanage
computerized student gradebooks. The outputs froam this

subsyst=am are as follows:

* Grajebcok Review
* Gradebook Survey
* (Class Gradesheet
* Student Progress Summary
* TIndividual Event Progress Summary
* Gradeslips
* Training Readiness Report
* Event Disposition Summary
* Fligh* Event Dispositicn Breakdown
(7) Plight Data Management Subsystem. The
Pligh+t Data Management subsysystem consists of four aodules
that allow for automation cf numerous forms and reports that
are required for the management of flight data.
The Naval Plight Record (Yellow Sheet)
Management module allows users tc create a computerized
y2llow sheet record as well as wupdating, reviewing, or
daleting existing records in the data base. The data items
antered in the computerized Yellow Sheet are sent

automa*ically tc¢ other ATSS subsystems <for file wupdate
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Surposss. 2CAS sof=warz ut.liizes A/C :ureau number, A/C
type, and engine times for update of coaponent records.
IFARS data is taken directly from this module and
.automatically conver+2d *c the format used in the required
Tapor+.

The Logbook Management Module allows the
user to manage and report necessary flight statistics for
each aircrew meaber. Career, fiscal year, and montaly
statistics are wmaintained current to thke last day of the

previous month. The following outputs are created by tihis

module.

* Yellow Sheet Transmittal Report

* Daily Plight Activity Log

* Officer Monthly Activity Log

* Dpaily Aircraft Lcg

* Monthly Aircraft Report

% jAircrev Monthly/Yearly Flight Time

* Aircrevw Monthly/Yearly Activity Sheet

= Yaollow Sheet Data entry Status and Error Reports

* Average Monthly Sortie Report

The Multiple Sort amodule is a report

formatter that allows the user to Jgenerate a report with any
of the above infcrmation specified.
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(3) RCAS Sudsystem. The Resource Configuration
and Scheduling subsystem (RCAS) consists of several modules
designed <o provide cortinocus monitoring of aircraft,

simulator, and trainer confiqguration and sta<%us. It allows

ot

he us=2r <o mazch tee <trainping rssource ©o <*he type of
“raining needed and provides for scheduling ané macagemernt
of maintenance related actions for all training resources.
The following outputs are generated by the RCAS subsysten:

* A/C Accounting and Status Reports

* SDLM Scheduling

* Pngine Accounting and Status Reports

* Technical Directive Compliance Reports

* Configured Item Usage and Screening Reports

* Training Event/Aircraft Subsysteam Requirements Lists

{9) issue Subsystenm. The 1Issue subsysten

manages and acccunts for the vast numbers of <training
materials necessary to train a large number of personnel.
Library items (manuals, specifications, texts, etc.) and
equipment (motion picture projectors, slide-tape systenms,
video players, etc.) accounting 1is automated to insure
naximum utilization is maintained. VP-31, the FRS at Moffet
Pield, cCalif. utilizes bar code readers and bar coded I.D.

cards to facilitate this process.
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(19) HWHeapons Piatzora Iracking Subsystea. This

subsystem records and stores information pertinent to
weapons delivery tactical training. Bomb and rocket delivery
statistics indicate the success or failure of +the student
and +he training received. This subsystenm is more applicable
*o Pighter and Attack aircraft communities but could be
nodified to include torpedoc delivery statistics for the P-3
community.

(1) Query Subsystem. The Query subsystenm
allows users to create and format reports that can access
any desired data file (within security ccmstraints) from the
ATSS data base. It consists of two functions; Commands and
Specifications. Commands allow the user to tell the
subsystem what <o do and Specifications allow the user to
specify how the cutput is to be organized, what is desired
in the output, and how it is to be displayed.

(12) PQS Subsystem. The PQS and Qualifications
Management subsysten facilitates the tracking of an
individuals PQS progress and gyanerates exception reports for
indivijduals who have expired or are about to expire a
required recurring gqualification. It also interfaces with
other subsysteas and automatically updates PQS records from

+raining events and records.
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(13) NITRAS Sudsystenm. The NITRAS subsystean

providss the Chief of Naval Education and Training wi=h the

automated capability ¢o manage and support the total Navy

“raining =zZfort. Three aodules coapriszs <the NITRAS

subsysten; Master Ccurss Eeference, tudent Mastsr, and

Training Summary. These amcdules are designed to provide a

summary of all training managed by the ATSS system and are

delivered to CNET on mag tape.

S. ATSS Summa:ry

The Aviation <Training Support System was designed

so0lely %o support Aviation Training Commands and Pleet

Replacement Squadroans in their training effor<t. The

applications tha*t have evolved since its inception have lent

*hemselves +*o other areas besides training but governing

constraints and regulations have prohitited the expaansion
of ATSS ou*side the training environment.

Operational squadrons have been allowed to utilize
the ATSS on a limited basis. For example, Operational Patrol
Squadrons, upon return from deployement, are loaned one duab
and this constitutes their

~erminal (ADM-3A) ¢£from the FRS,

sole interface with the systen. All printers, storage

jevices, and processors are maintained at the FRS, which is
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1s221ly i1ocatad scae 3istance away foom the Jteraticnail
Patrol Squadron spaces.

Applicaticns run by Operaticnal Patrol Squadrons are
limiz=24 in regards to the total capabilities of +he Aviation
Trairing Support Systenm. Generally, the squadrons utiiize
+he personnel subsystam and create Officer and Enlisted
pa2rsonnel rostars, crew lists, recall bills; etc., but are
raluctant to automate other currently manual functions
because of the lack of resources, and <the n2cessity to

convert back to manual procedures when the squadron deploys.

C. YNALCOMIS

The Naval Aviation Logistics Command Management
Information System (NALCOMIS) is currently a prograa
sponsored by the Chief of Naval Operations (CNO Codes 0OP-51
and 0P=52) and is wunder the direction of <the Naval Air
Systems Command. Module 1 of NALCOMIS is designed *to provide
a modern Management Information System at the Organizational
Maintenance Activity (0OMa), Intermediate Maintenance
Activity (IMA), and Supply Support Center (SSC) to support
the Naval Aviaticn Maintenance Program (NAMP). NALCGCMIS is
defined as '"an automated management information system which

will provide aviatior maintenance and material managers with
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1v, alcuICz%$ add COompiete 1nLormatichn Cn whiCh to oase
day-to-day decisions through: a sirngle, integrated,
real-time auzomated system to provide timely support o
aviation mair-epance and supply workers, supervisors and
l1aaajers, ard automated source dcata =ntry devices ZIor
csiaplifying and iaproving data collectioa." In addition it
is designed <o provide "a means to sa*tisfy +the Navail
Aviation Maintenance Prcgram reguirements, and data inputs
to, and or interface with, other major Integrated Logistic
Support (ILS) Systemns in the Naval Aviation Logistics
Community". {[Ref. 8) As indicated above, NALCOMIS Module 1
is designed sciely for MIS support of OMA, 1IMA, and Supply
SupporTt Cen+<er mainternance activities at both ship and saore
sites.
1. History cf NALCOMIS

NALCOMIS is the <culmination of an evolutionary
procaess which has taken place in <the naval aviation
comaunity. Several projects and rprograams have Dbeen
conducted over the past decade in an attempt to improve
aircraft readiness and availability. The following
describes the majcr projects/programs which have resulted in

the NALCOMIS Program.

38




Th= Cazrier Aircraft Maintenance SUDpor< Improvemant
Project (CAMSI) wvas established by the Chief of Naval
Operations in 1970 with the purpose of identifying priority
actions which would improve carrier aircraft readiness. Two
9% +the significant f£indings of that project were: [Ref. 9]

Improved readiness could be achieved through increased
efficiency in management of functions associated with
shipbcard aircraft maintenance and support.

2. The most g:atical and cost effective means of acttaining
an _essential level of efficiency in those functioas
would be <through improved use of Automated Data

processing equipment (ADPE).

In 1972 the Shipbcard Aviation Command Management
Information System (SACOMIS) was initiated as a project.
SACOMIS was supgerted Jjcintly Dy the Naval Air Systems
Command and the Naval Supply Systems Ccmmand with regard to
ADP policy and grocedures, and respective maintenance and
supply policies ard procedures, with HQMC representation for
darine aviation matters. A detailed task effort was
undertaken by a working group comprised of the Management
System Development Office (MSDO) apnd Fleet Material Support
Qffice (FMSO). In March 1974, CNO (0P-91) gave concept
approval to the SACOMIS ADS plan. CNO (OP~51) directed that
the SACOMIS program be expanded to include Naval Aair

Stations, Marine Aircraft Groups (MAGs), LPHs, LHAs, aad
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b3 crps Alrc Staticons unds:s  the new prograa titiad
NALCOMIS. A draft of the NALCOMIS ADS Plan was completed in
Saptember 1975 and as a result of review by appropriate
Navy/Marine Corps Headqua;ters Components staffs, a decision
das pmade to limit the scope of <he initial endeavor to the
suppor+« ct Organizaticnal Maintenarnce Activities,
Intermediate Maintenance Activities, and Supply Support
Center func*tiormns. By memorandum from Vice Chief of Naval
Operations (VCNC) on 10 June 1976, the CNO designated
NALCOMIS a program in accordance with OPNAVINST 5000.42A.
The Assistant Secretary of the Navy (Pinancial daragement)
approved +the Eroposed NALCOMIS Module 1 cencept by

Memorandum for CNO (OP-942) in February of 1977 with the

following stipulations: [Ref. 9]

* The minicomputers for the NALCOMIS support will be
rocured as Bart of the, Shipboard ©Nontactical ADP
rogram __ [(SNAP) acquisition tc _ ensure overall

compatability with the Fleet non-tactical systeas and
commercial tyge minicomputers will be use at
non-deployable” CONUS sites.

* Yo hardware will be installed at an other site upgtil
the operationa Brototype s¥stem has been approved by
the Navy Senior ADP Policy Otfficial.

ADP hardware/system software for NALCOMIS are to be
acquired under the Shipboard Non-tactical ADP Program (SNAP)

I, Phase 2. The Solicitation Document covering SNAP I,
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ptesaecer 1930,
Initial vendor proposals were received on 19 January 1981.
These are in the evaluvation process at this tise and the
stopos2d contract award target date was 14 Qctober 1981. Ia
the interia rperiod, Interdata 7/32 nardwar= aas besn
installed at FMSC tc enable the Certral Design Activity to
proceed with application program development and testing. In
addition, an Interdata 3220 computer was installed at the
field test site, NAS Willow Grove, Pa. fcr system testing in
accordance with the NALCOMIS Module 1 Functionally Phased
System Development Plan, prior to the Prototype Operation.
2. Current System Problems

The Baseline MIS currently in use at <the OMA, 1IMA
and SSC levels is made up of a variety of manual data
collection procedures, manually prerared messages and
partially automated systems. In general, the problem with
the baseline system is that the procedures for recording and
2xtracting management infcrmation data at the aircraft
squadron, 1intermediate @npaintenance , and supply support
center levels are time coasuaing, error-prone, and are
unresponsive to the needs of the local aviation maintenaace

and supply workers, supervisors, and managers., The
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7nliainous, 21anilalliy-iascrided papesvwork <an bs 2xpec=24 =0
increase with a corresponding decrease in quality and an
incr2ase in the prolifiration of local self-help systems cac
be expactzad +*o0 continue ugpder present procedures aad
condi<ions.
3. Syszem Obdjectives

The overafl objective of the NALCOMIS M¥odule 1
Program 1s +«o contribute to improved aircraft nmaterial
readiness by providing 1lccal maintenance and material
managers at the CMA, IMA, and SSC levels with a modern,

responsive @®anagdement information system. The general

objectives of NALCOMIS are to: ([Ref. 10]

1. satisfy real-time information requirements of the pase
level aviaticn maintenance and material managers;

2. Satisfy <+he data reporting requirements for wup-line
information systeas;

3. satisfy mobility requirements of selected NALCOMIS
Operational sites, sfpecifically 14 CVs, 12 LPHs/LHAs,
1 duﬁgiﬁ and deployable aircraft squadrons from 52 ¥ASs
an s;

4, Satisfz ainimum requirements for contincus operatioa of
the MIS in a high readiness or mobilization
environaent;

The specific objectives/benefits to be achieved and
realized by the implimentation of NALCOMIS Module 1 are
listed below. [Ref. 10]

1. Minimum resduction of two percent (2% in the NMCM (Not
Mission Capable-Maintenance) rate.
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3. Minimum reduction _of three percent (3% in +the NHUCS
(Not Mission Capable~-Supply) rate.

4. gin g five (5% in the PMC (Partial
is

iaum re
sion Ca

5. Reduction o¢f about 2,158 man-year equivalents of
technical ersonnel engaged in, non-ADP functions
supporting Baseline system "operaticns and reassignment
to other ftasks within the OMA/IMA/SSC organizatioms.

6. Minimum reduction of twenty percent (20%) in supply
response tiaes.

7. Minimum reduction of twenty percent (20%) in component
turn-around time. .

8. Minimum reduction of five percent (5%) in BCM (3eyond
Capability of Maintenance) actioas.

9. Reduction of 305 ADP support personnel.

10. ¥inimum reduction of twenty percent (20%) _in izventory
loss of components tarough improvad inventory
aCCUC2CY.

11. Reduction of unmatched records through integration of
maintenance and supply data bases.

12. Quality and timeliness improvement in data reported in
suppcrt of Navy and DOD prograams.

4. Proposed Nalcomis Capabilities

NALCOMIS is currently scheduled to be impleaented
a+ a total of 95 sites, and is designed to establisa aad
maintain an integrated 3data base for use at <the local site
user level. As indicated previously, the system will serve
the maintenance function at the OMA, IMA, and the associated
Supply Support Center and the scope of the nmodule 1
functions ars illustrated in figure Z.2.
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It #ill assist maintenance 3and supply manragemeat by
providing current ard accurate information upon which <to
base decisions. In order to achieve the objectives of the
orograa and r=zalize the benifits discussed above, NALCOMIS
40oduls 1 will have the following general <capabilicties
discussed below.

a. Automated Source Data Entry

According to the Automated Data System (ADS)
Developument Plan, the automated =source data =2ntry systenm
will wutilize preposted data in pre-formatted displays to
2limina*e entry of rzdundant data and permit editing and
validation of added data. Use of a site oriented
certralized data base (SOCIDaB) will  minimize the use of
costly manual records. Exception reporting and on-line
real-time access is one of the capabilities that is required
of NALCOMIS. The data base will be on-line 24 hours a day,
seven days a week, with the exception of scheduled
maintenancse. In addition to providing prescribed
information as Jdefined by users, It will support local
management with an interactive query capability whica will
provide information to satisfy cne-time reporting

information needs. It will provide all managers with data

us
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2T i CCRAMON  SCUIse dnica will be amairtaiasd curs

at
through real-time updating and query capability. OMA, IH¥a,
1nd SSC managers will communicate with the common data pase
3nd with =sach other <through remote job entry devices
connect2d %o a mainicomputer.
b. System Generated Schedules and Reports

Maintenance schedules and supply requirements
®ay be gensrated by the system tased on work on hand,
schedulad maintenance requirenments, technical data
information, work force and skills inventory, availabilizy
of parts, priorities, and funds status. Actual values can be
=racked against projections and appropriate management
intervention and judgement wmay be applicd.

c. Informaticn Availability

Purther capability of the system will allow for
tracking of maintenance actions as they occur. Required
cost and statistical information can be accumulated as it
occurs and in the detail desired by management. Accumulated
costs and statistics will permit local management to analyze
trends during the reporting period and shorten the <tiae
between the end cf the reporting period and the availability

of information to up-line users.
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3, In<erzZace wlith lth

T Syvsteans

In addition tc the previously mentioned
benefits, NALCCMIS will 4interface with or provide data
inputs *o othsr major Integrated Logistic Supqut (ILS3)
systzas in “the Yaval Aviation Logistics Ccamunity. Soae of
*he specific systems with which NALCOMIS will iaterface are
listed belew and illustrated in Figure 2.3.

* peronautical Repairable Management Systems (ARHUS)

* Imgroved Repairable Asset Management (IRAM) includes
- Clos=d Loop Aeronautical Management Program (CLAMP
- Serialized H;gb Cost Asset Reporting Progran JSHA&
- Fleet Intensified Repairables Managément” (FIRH)

b
* Maintenance Data System (MDS)

* Subsys*ea Capability Impact Reporting (SCIR)

* Naval Aviation Lecgistics Analysis System (NALDA)

* PFlight Readiness Evaluation Data System (FREDS)

* NORS Imprcvement Prograa (NIP)

* Analytical Maintenance Prograam (AMP)

* Fixed Allowance Management/Monitoring System (FAMMS)

* Shipboa

rd form Automated Data Processing System-End
Use (SUADP

Uni
S-EU)

= (Uniform Automated Data Processing System for Stock

Points (UADES-SP)

* MSDO Level II Supply System for NAS
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Since the system is dssigred to =52 a <=otally
integrated, interactive system users will have access to all
data re2siding in the central data base which is coantrolled
2y the data base managemsnt system. Each organization's data
¥ill be uniquely identified to that organization,
facilitating data integrity and security.

5. NALCOMIS Software

The software environment for NALCOMIS will have to
be discussed in general teras and required capabilities
since the system is not yet operational and the software is
not fully implemented on prototype systems. The
applications software will be developed by the central
design activity at Fleet Material support Ooffice,
Mechanicsburg, EPA. The system software will be procurred
commercially as a standard package.

a. System Software

The system software to be implemented on the
NALCOMIS =system amust at a minimum Lte comprised of anm
operating system, data base management system, compilers,

and utility packages.

(1) Operat.ng System. The requirement is for a

real-time, disk oriented operating systeam which supports
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aulzi-prozramming and Lnteractive Jueries frzoa aultiple
users. I+t shcuid have the «capability to concurrently
process real-time tasks in the foregqround and batch programs

in the background. The operating system and communicatioans

[¢]

ontreller will need to be able to support from 11 to 208
remote source data entry terminals depending on the size of
the NALCOMIS installation.

(2) Data Base Mapagement System. The
crequiremen+ for a multi-user, real-time «capability drives
the requirements for an efficient data base management
system (DBMS) which controls all communications between the
users and the mass storage of data. In addition to handling

*he storage and retrieval of data, “he L[EMS must ensure data

integrity, security and privacy of daza, and data
independence (application programs independent froa
structural changes 3in the data base). The DBMS aust

accomodate a Site-Oriented, Centralized ard Integrated Data
Base (SOCIDAB) which will be accessed to meet on-line
inquires from users at the OMA, I4a, and SSC levels,
utilizing a number of different to access similar data. &

query capability is another required feature of the DBMS.
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(3) Compilsrs. The comprliers regiiirced aust de
able to support ANSI COBOL as the primary language and
FORTRAN as a supgplement.

(%) U=ility Packages. The required utility
programs must ke able tc sort and merge data files, and copy
jata from one medium to ancther. Report generators are also
required in connection with the formatting of data reports
in response to queries. The utility prcgrams may be & parc
0of +he other system software or may be provide as a seperate
software package.

b. Applicaticn Software

The applications scftware for NALCOMIS can be
proken down by £unctions and described generally as
subsystems that suppert the IMA, OMA, and SSC activities.

(1 Flight Activity. Primarily a data
collection function for £1light data in support of scheduled
maintenance requirements; preparaticn of reports for
alrcraf* log bccks and Aeronautical Equipment Service
Records (AESR); information needs of Navy Aviation
Yaintenance Support 0ffice (NAMSO); and the requirements of
+he Individual Plight Activity Reporting System (IFARS) and

the Plight Readiness Evaluation Data System (FREDS).
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IMA ty p-oviding data oz the identification and approval of

mainta2nance requir=sment; operational status of assigned
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ircraz+, engines, and ground support equipment (GSE);
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irerat*, engines, GSE and repairable components; curreat
#0rk load of each maintenance Jork center; ¢the status of
2ach mainterance action; alerts of scheduled @maintenance
acwion; and es%ablishing and w@maintairing +*+he 1I.3dividual
Component Repair Listing (ICRL).

(3) configuration Mapagement. To serve the OMA

and IMA by gmaizntaining the current configuration cf the

n
%
t1
ih

craf¢, =erngias=s, G5E, and coamponents; <track coafigured
i<enms; and *o wmaintain records of dincorperated and &not
incorporatad technical directives.

(4) Mai nance grsonnel Mapnagement. To
naintain +“he maintenance personnel rcster aad to +rack
personnel availability <for local and specific assignments;
personnel qualifications and requalifications c2quirements
and dates; on-board versus personnel allowances; replacement

versonnel by skills and reporting dates; and to project

maintenance perscnnel losses.
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{S) Asse+s Manageaen:. Tc sz2rve O0Ma ari IAA oy

providing systematic inventory and location accountabiiity
of assigned aircraf:, GSE and test tenches to include
gain/loss “ransactions, inventory status change, and GSE
1tiliza*ion data and subcustody actons.

(6) Supply Support Center. To process demands
for repairables, repair parts and consumables for
maintenance actions. The supply management of the
rapairables will satisfy OMA and IMA interface requirements.

(7) LecalsUp~Line Rerorting. To suaparize,
format, and transmsit up-line data including Aviation 3-m and
NALCOMIS Qperatirng and Support (0&5) da<a.

6. NAICOMIS Hardware
The NALCCMIS System Hardware Configuration, which
will be descrited belcw in general terams siance the hardware
contrac* has not yet been awarded, basically consists of a
processor subsysten, mass storage subsysten, local
peripheral sdbsystem, and remote peripheral subsysteas

(Pigurz 2-4). [Ref. 9]
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a. PIocsssor Subsystea

The procassor subsystem consists of a central

processor from the upper end of available minicomputers

3
(e

#aich Will handle <+he YNALCOMIS dHodule 1 worklocad. The

-

ySt2m aus* suppcr:T ANSI COBOL-74 and FORTRAN programs aad

Ui

n1-ilize a compatible CBMS. It mwmust be capable of operating
ir a multiprogramming environament and will need a task
handl2r as well as the system support software described
=arli=r. The central processor aust have at least 512K
bytes for system and application prograas.
b. Mass Storage Subsysten
The proposed mass storage subsystem consists of
a disk controller with three disk drives totalling a ainimum
5f 400 megabytes of storage. These storage devices will
house <he SOCIDAB, systems softvare 1library, the
applications sof+ware library, up-line statistics that will
be accumulated on an event oriented kLkasis, and work and
+amporary file space.
C. Local Peripheral Subsystem
The 1local peripheral subsystem consists of a
tape controller with two tape drives, high speed

line-print2r, and a card reader/punch device, The local
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anly. The local peripheral subsystem for NALCOMIS deployable
sites (currently only encompassing ships and MAGs and not
1=2ployable land-tased aircraft squadrons), will ke provided
with *he AN/UYK-5 ra2placexzent hardsare, and therefore shared
by th2 NALCOMIS systenm.

The tape drives that the system will use or have
access to wmust be industry coampatible. The magnetic tape
storage medium will be used for storage of historical and
other file data necessary to support analysis and othaer
programs which will operate in a batch mode; as transaction
audit *apes on which thes data necessary for r=search and
audit *o resolve system discrepancies can be retained; as
checkpoint *apes on which the data necessary to support a
raestore, <rCecovery capability will be stored; for recording
data to be +transamitted to up-line users; for dumping disk
files +o0 assist 1in rcestore and recovery actiomns and for
reduction to hard copy if a manual fall-back posture is to
be invoked; and for storing reports that are spooled %o be

printed later in a batch mode.
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Pariphsral Subsys=en
The remote peripheral subsystem consists of a
front end processor/controller supporting up to 16 key
visuil Jdisplay te:mingls. Each of th:sse subsysteas w#ill
have a page printer with and a fleoppy disk controllser wxth
Aual drives that have up to 2MB of storage.
7. NALCOMIS Sumwary

The NALCOMIS Module 1 program is not operational at
-his time. NALCCMIS, as approved in 1977, was to be fuily
implemented and operatiomal by 1986. However, system
development problems have delayed program progress and it
noWw appears <that NALCOMIS Module 1! will not be fully
implesmented before 1992 at the earliest., (Ref. 11]

As previcusly discussed, NALCOMIS Module 1 coveragse
2ntails a management information system oriented soley
tovard maintenace functions. Further modules have yet to be
Aefined but it is safe to say that they would not be
ipplemented until after 1992. Therefore, a total management
information system that not only supported the wmaintenaace
effort but operations, administration, and +raining
functions as well would not be implemented for the next ten
*o fif*een years at the present rate of NALCOMIS

development.
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D. PORTABLZ LOGISTIC SUPPCART (PL3) SYSTEA

The Portable logistic Support System 1s a COMNAVAIRLANT
progran designed +o provide an interim solution to VNaval
Aviation maintenance inforamatiocn needs during the perczod
*hat NALCOMIS is being developed and implemen<=zd. It is
stric%ly aimed at <carrier-bassesd squadrons and does not
address c¢r include land-based squadrons that exist in the VP
comamunity. BEssentially, FLS is a functioral extension of
2xisting autcmated Systeams and could be re-naa=4d
"Mini-ATSS™. The Aviation Training Support Systea, which is
12sign2d and 4irstalled as a dedicated training systza,

ontains the RCAS subsystenm described previously. RCAS wvas

aQ
[1]]

d2signa2d to €ill a need of matching aircrew and syllabus
“raining assignments with the correctly configured aircra:st.
An extension of RCAS was designated the Comprehensive Asset
Management System (CAN) which maintains <he status of
aircrat+, engines, and selected aercnautical eguipaent
including configuration data. CAM was approved for prototype
avaluation at NAS Cecil Field, Plorida and was evaluated as
being a valuable maintenance management tool, PLS expaands
“he functional <capability of CAM and as described in the

System Decision Paper for Milestone 1, provides both tae
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nacdwz2rz  and sSupgort Iequired IOr sysTem LRpledentatio:z.

[Ref. 12] 1In addition t9o the maintenance software, PLS will
iacorporate certain personnel and training modules from tae
lviation Training Sufpport Systenm.
1. System Otdjectives
Th2 overall objective of the PLS project as stated
in the Milastone 1 System Decision Paper is to: [Ref. 12}

Provide carrier-based Atlantic Fleet squadrons an iamproved
information system tc ease _the administrative burden of
maintaining maintenence and logistics data. At the sanme
time, PLS will enhance tne usSefullness of organizatioaal
asset management data for squadrons and up-liné managers.

Tvo assumptions that were made in developing the PLS
corncept are most impertant in light c¢f other developaent
2fforts. The first is that PLS will not impede the NALCOMIS
iavelopment effort in any way and that PLS system life will
2nd upon NALCCMIS ismplementation. The second aajor
assumption is that the system must be compatible for all
squadrons.

2. PRLS Software

The PLS system [roposes to use existing ATSS
software initially and provide additioral enhancements <o
the software by 1983. The system software would consist of
“he RSTS/E cperating system discussed previously. This would

provide for wmaximum compatability and sharing of data
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the urnits desigratad Zfor the Portable Logistics
Suppor- system and <+he Pleet Replacement Squadrons that
utilize the ATSS. The applications software #will basically
consis+~ of ATSS trairing acnd maintenance software with soms
1dditional enhancements as listed belcw:

1. ¥aintenance Software

# Additiors to Aircraft Record

* Enhance airframe technical directive and configured
item capability

* Monthly Maintanance Plan
* Individual Material Readiness Llist (IMRL)
* DPME calitration
* Expand JCN Tracking
* {Uninstalled engine/component tracking
2. Training Scftware
* Adapt Personnel Subsysten

*= Bvent Scheduling

! * fTraining Track

*

Gradebook

3. BRLs HardwaresSystep Copfiguzatiopn
There wvere many alternatives considered in the
formulation of the Milestcne 1 System Decision Paper ia

regards to system and hardware configuration. The
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1lcerna<ive +*ha*t 4as -=2comaended consists of 3 distributzd

D

system of microsmini-computers that are provided to eaca
squadron, functional wing and carrier air wing. 3ach
squairoﬁ system would be identical and supports <the
furctional requirements cf squadron users. Certain daca
would b2 provided on a routine basis to the functional wing
9r carcier air wing system depenrnding or whethsr the squadcon
#as on deployment or not. The wings would <then exchange
jata betweenp carrier ard shere 1location £or updating
specific aircraft and perscnnel/training bases. The
distributed PLS configuration is illustrated in Figure 2.5.

The specific hardware to be used as specified in the
acquisition strategy of the PLS Milestone 1 SDP is centered
around +he DEC PDP-11 family cf @miai-computers. The
acquisition strategy assumes that sole source procurement
will be allowed and that the origipnal VTS Support Coatract,
N00123-80-D-0071, will be wused to acquire 48 squadron
systems and 12 Wing systems.

The proposed central processor would be a PDP t1/23
vith 256K bytes of main aemory. This a@ini-coaputer along
with associated disk drives and controllers weighs about 100

lbs. and fi+ts in 2 cases about the size of a aormal suitcase
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which would make it 1ideal for aeployatle squadrons. The
specific thardware configurations for Wing and Squadron
installations is shown in Figure 2-6. (Ref. 12]
4. PLS Summary

The PLS system was conceptualized to provide an
iaterim solution to todays management information problems
in the Naval Aviation community. However, the originators of
t+he PLS concept included only a part of the Naval Aviaticen
community (carrier based squadroas), in the initial plans
and +*hese squadrcns are all based on the East coast. The
assumptions @amade in the Milestome 1 SDP concerning the
acquisi+ion metnodclogy, do not follicw established
guidelines and requlations in regards to ADPE procureaent.
The basis to procure the PLS system under sole source #as
not stated in the systeam decision paper but it appears that
~he sponsors of the PLS systea were tryiang to slide <he
project in under the exeaption granted to the Aviation
Training Support System by the CNO. At the present time,
Jilestone 1 approval has not been granted.

The concepts bpresented with the Portable Logistics
Support Project are extremely valuable in solving the

information needs of the total Naval Aviatiocn community and
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Fioure 2.0 $L2 Zardware lornflgurations
| |
: AUANTITY DESCRIPTION .
! ;
! i
‘ ! anp 1123 IPU, 2%n KB nemorv
. B Flospoy Disk
i
‘ 3 Serial Jommunicacicas Ports
| :
l l 27 MB Winchester Disk Drive and
' ‘
i Controllier |
| ;
!
r | 2 : Hard Copyv Terminals
f
‘ N
| 2 CRT Terminals '
% | 1 { Uninterruptable Power Supply
E [ ;
| t z

Sgquadron FLS Configuration

Ninz TLS Zonfizuration
|
QUANTITY i DESCRIPTION
!
!
I
1 ! PDP 11/23 CPU, 256 KB, Line Clock
. I MB floppy disk
16 Serial Communication Ports
1 134 MB Winchester Disk Drive and
l f Controller
! 8 Optical Link Drivers
4 Hard Copy Terminals
4 CRT Terminals
1 Magnetic Tape Drive and Controller
(9 Track, 300 BPI)
|
1 ! Uninterruptable Power Supply
1 | 300 LPM Printer and Controller
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19T jus< cazrier-tassd sgquadrens. The PLS conrcepr providss
au+omat=2d information support both at <the home base aand
while deployed. The design concept of using distribuzed
aini-compu*ers wculd allow for a fail-soft capability aad
hack-up.

Prototype PLS systems have alrecady been daveloped
and undergone lipited testing at selectsd sites. The main
aivantage of prcoceeding with the PLS concept is that it
couldi be implemented very rapidly and the Naval Aviation
community would not have tc wait until 1992 <o receive the

benefits of an automated management information systenm.

Z. CHAPTER SUMMARY

This chapter summarized existing management information
systeas and systems in development a% this +ime for the
Naval Aviation <community. The Aviation Training Support
System is operational at this time and provides valuable
suppor* ¢o the Fleet Replac%ment Squadrons and Training
Commands but provides 1little assistance to Operationai
Squadrons due tc the 1limited access and resources aade
available to them. The CNO's cCestricticn on the use of ATSS
for training functions cnly, prohibits operational squadromns

from utilizing this valuable resource even though the
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nijeoiwvy ~f =wraining <tha< an 3airccaw  Qemcer sCceives LIS
accomplished at the operational squadron after the
crewmember leaves the FRS.

NALCOMIS is an approved program and a line item in the
budget bu* will not ©fprovide the needed NIS support <Zor
another ren years. The NALCOMIS Module 1 concep* is limited
=0 supporting only maintenace and supply information needs
and vprovides nc suppert to the overall administrative,
<raining, and operational functions.

The Portable Logistic Support System as a concept is
sound but the acquisition stategy does not follow the
jJuidelines and regulations governing ALPE procurement. The
design and 1logical functions that PLS would performa are a
step in the right dicection in not only satisfying the VP
community information needs but that of all Naval Aviation

whether carrier-tased or nct.
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VIZONMENT

The Information Systems development that has taken place
in Naval Aviation, apd the dinitiatives being consideced
curr2ntly, have tremendous potential. They f£ail, however,
to specifically address the information needs of the Patrol
Aviation comnunity. Expansion cf current systeamas orC

cT

(U]

ation of similar systems would implicitly seem to be <he
1o0gical or even the most economically feasibie approach to
~ake =0 neet “he perceived need of the Pairol Squadroams.

Unfortunately, it is not possiblas to simply take froam
those systems that have been discussed previously <the
functions or features that are necessary and desirable, and
a*ilize them in an effective, efficient manner at the Patrol
Squadron level without firét understanding and then dealing
4ith two major areas of consideration.

First of all, =cegulatory considerations must be well
qnderstood and wmust be addressed with tremendous attention
o detail. Government Procurement Regulations, specifically
those ccncerned with acquisiticn cf automated data
processing equipment (ADPE), are most pertinent. Procedures
and requlations concerning the planaing, programming, and

budge+ting of funds +*o bring about the procuremeat of a
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systsm ar2 also Impor:ant. I- 15 certainly no: tas
nf this <reseazch to completely educate the reader ia the
areas of ADF procurement and the PPBS process. Development
92 a good understanding of how these factors must be
i1ddress=2d4 is unavoidable, however, when rsviswing taei:x
zela*ionship with the development of a specific systen.
Secondly, *he political environment in which nevw systeas
are conceived, bcrn, cloned, mutated, or aborted is an area
+hat must not only be understood, but must also be studied
con+tinually and positively influenced at every opportunity.
The obvious reasons fcr concern in the political environment
a2 based on the zfact <that no matter now fantastic a
proposed system might be, 1t wil never be implemented
without *he support and approval of all cognizant parties.
The "parties" ccncerned are not necessarily individuals.
Individual Commanders, Program Managers, Spomnsors, or Action
0fficers may leave a significant mark, and ir some prograas
prove to be the reason for the short term success or failure
of the project. In the context of the entire life-cycle of
programs developed over long periods of time, however, they
are simply players 1n the ganme. It is, rather, the

influence of entire progranms, agencies, and Commands <that

68

Srrpar s




¥}
[ B
"

ae o e n
<. = ..

coliszcal srnvizcnment in wiich progress and new
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ideas must either £flourish or fail. This influence is
orimarily created and fostered by regulatory and budgetary
con+rol.
L 4

This chapter discusses toth the regulatcry
considerations and the political environment that pertain to
the introduction of information systems into Operational
Patrol Squadrons. This is accomplished, initially, by
reviewing two specific audit repcrts which address
information system development in Naval Aviation. In this
context, it is fpossible to gain a greater understanding as
“0 the places that the VP2 Community bas taken in this
development. It will serxve as a basis from which thae

current environment can be examined, in order to develop

alternatives for the future.

A. ATSS AUDIT

1. _In*roductijon

As vas mentioned in the preceding chapter, ATSS has
been used +¢o0 a limited extent by Operational VP Squadrons
during their at-home cycle. This is possible due to the
squadrons' proxiamity to the ATSS sites at the Pleet

Replacement Squadrons (FRS), the most active being %the site
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1t NAS Morffe+« Field. This limited  usage, alsnougz
generally accepted and encouraged by Fleet Commanders and
developmental personnel, is an extention of the ATSS systea
“hat is not authorized under existing rrocurement policies
ind procedures. If +this were aot the <case, VP S3juadroas
would have all the functions of ATSS available to thenm
during their at-home cycle, and would surely support an
a2xtention of these capabilities te all operational
deploymant sites. However, due to the method by which ATSS
was procured, and t<he regulations which it is «currently
operating under, the patrocl squadrons are left without this
~remendous capatility, underscorin the need for this
analytical review,.

This situation, and its attendent political and
regulatory complexities, is highlighted in ©Naval Audit
Service Audi¢ Report D30030, "Development of the Aviation
Training Support System, Naval Air Systems Command", which
was completed on September 26, 1980.

The objective of the audit was to evaluate policies,
procedures, and practices related to the planning,
development, and acquisition of the Aviation Training

Support Systenm. [Ref. 4] The review concentrated on the




z-eas »f planaing, Zunding, and sxscuticn, with empanasis on
compliance with Frocurement regulatiorns, integrated
logistics support and manpower planning, and employment of
autcmated data prccessing resources.

The =cesults of the audit indicated <that ATSS
dzvelopaent and acquisition have generally been
satisfactory. The following areas were, however, mentioned
as thoses where improvemert can be made:

1. Opportunities exi ist for reduc1ng ccsts by beneficially
—mp&OZan ATSS hardware and softwace for requirements
ct “her related infcrmation sy stems and by mannia

oporatzonal sites with government vice cortrac

employees.

2. Improvements can_be made in fund adainistration and in
th2 in*tegrated logistic sugpo't areas of planning and
configuration control. [Re

Th= most significant item noted, in terms of
imper*tance %o Fatrol Aviation, is the fact that ATSS
capabilities are not fully used. Political and regulatory
considerations are collectively responsible for this
situation. Purther exasination of these factors is
presented quite well in the findings of the audit.

2. Findings

The Chief of Naval Operations (CNO) has not

permitted full use of ATSS capabilities through expansion

beyond the FRS 1level into other training or readiness
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por<ingy areas waere 2quipaent or scitware could oe sharead.

W

As a result, related systems developments cannot benefit
from an offshoot of ATSS until this is changed. CNO's
refusal *o expand ATSS was based c¢n the perceived need to
maintain ATSS exemption status under +the Automated Data
Processing Equipment (ADPE) acquisition requlations.
[ Ref. 4] The audit explained that this exemption is no
longer needed, Lecause the final 10 ATSS systems to be
purchased were ordered under a FY 1980 contract. It was
staged tha* removal of the exemption status would more than
benefit managers within and beyond the training community by
providing more timely and accurate management data on a cost
effective tasis <to a wider range of users than any other
system could provide individually.

Department of the Navy policies and procedures
pertaining to ALP systems specifications, selection, and
acquisition are set fcrth in SECNAVINST 5236.1A. [Ref. 13)
This 1instruction defines general purpose, commercially
available ADP components and +the equipment created froa
them, regardless of use, size, capacity, or price, which are
applicable to the cited approval authority. It also allows

for specific types of ADPE which are exempt from the
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f orccurensn< ragulaticns urheld by <the approval aucaority.
Even though ATSS uses standard off-the-shelf ADPE, the Chief
of Naval Material (CNM) designated ATSS as a *raining device
and axempted it from ADPE approval requir2ments, eliminpnating
the need for many time consuming procurement practices.

Naval Aviaticn Procurement funds (APN) have financed
the system from its beginning until the present. During PY
1978, NAVCOMPT reviewed the ATSS exemption status and ruled
that ATSS was not a training device as defined by DOD/Navy
budget policy. NAVCOMPT, in conjunction with CNO,
reclassified ATSS as a computer-assisted training systea
within “he generic category of equipment configured solely
for +raining applications. NAVCOMPT authorized continued
APN appropriation financing of ATSS hardware and softwvare,
predicated on ATSS use solely for aviation training
applica«ions with no other expamsion capabilities. This was
apparently done to ensure that prograam execution would be
consistent with APN budget Jjustifications submitted to
congress.

During the past four years, various sponsors have
initiated data processing systems which represent either an

extention of ATSS capabilities within the general category
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of *raining, cor applica“icas peyond <+he sccpe of training.
Although hardware and software duplication could be avoided
by sharing resources with ATSS, OP-592 has consistently
denied use of ATSS resources for systems which require the
expansion of ATSS to operational sgquadrons (even for
training support), or which generate output that is not
“raining related. Examples of these include:

1. Fleet Area Ccecntrol and Surveillance Facility (FACSFAC).

2. Tactical Aviation Configuration Organizational
Management System (TACOMS). (see RCAS, Chapter 2)

3. Liberty Elite.
4, Individual Flight Activity Reporting System (IFARS).
811 of the systems listed are lcgical extentions of

of the existing A1TSS. Three of the systems provide primary
benefits to the training community through scheduling
training resources (FACSPAC), maintaining configuration
status of aircraft used for training purposes (TACOMS), and
monitoring training of operational squadron personnel
(Liberty Elite). IPFARS reporting is tremendously successful
at the PRS level, and wvould greatly enhance the timeliness
and accuracy of information at <the individual squadron
level, A1l four systems illustrate the opportunity for
2liminating duglicate data collection and hardware
procurement.
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As Dnentioned previousiy, axisting regulations
governing the procurement of ADPE appear to preclude the use
of ATSS outside the training environment unless that system
is designated as general purpose ADPE. Cognizant CNO,
NAVDAC, and NAVAIR personnei have stated that the
requirement to perform an economic analysis, fully
justified, and request appropriate delegation of procurement
authori+*y from GSA for future ATSS acquisitions could
jeopardize sole source procurement of identical hardware,
while competitive selection c¢ould result in software
modifications to obtain compatibility witn the existing ATSS
system. [Ref. 4] The auditors felt, however, that this
action would only insure that future system acquisitioas
would produce +the wmost cost effective system to aeet
identified requirements.

3. Recommendatjion

The recommendation of the auditors to CNO was that
the ATSS exeaption be discontinued, and that the sharing of
AT7SS hardware and scftware with other approved ADP systess
be encouraged. (Ref. 4] CNO concurred and stated the
following:

) At its inception, the AISS (formerly VIS) was
designed and developed tc satisfy an urgent fleet training
requirement for the aviation conuun1g¥, The system was
initially procured through a competitive contract as a
turnkey “+training device” under the end-item clause of
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Def2nse iAcquisitior Rsgulations 3.1100.1(a) and SECNAVINST
5236.1A, par. 1I.B.2.4d, At the time the exemption was
granted, AYTSS wvas a valid training system that cobhtained a
computer, provisions for interconnectjons with training
simulators, and 1oglc ccaponents for ipnteraction betweein
the system and students undergoing training. However,
through the evclutionary developmenrt proceSs, ATSS has
been reduced in scoge to the stage of,perfornlng t{alnlng,
administration, and management functions, as @ell as the
primary function cf training aviation wmaintenance aad
aircrew personnel.

ATSS, as it exists today, wmeets the intent and
scope of _an automated information system and should _be
managed, developed, acquired, and funded under ADP rules
and regulations. However, one point must be emghas;zed.
Regardless of ATSS status, _it remains to be determined,
thfough detailed feaszﬁlllty studies and ecopomic
analySes, to what extent other systems can be accomodated
and sav1ngs achieved  without ,degradlng the, primar
function o providing highly trained and “gqualified flee
rTeplacement personnel for the aviation comminity.

CNO will take the necessary action to remove the
ATSS exemption from ADPE regulations consistent with an
orderly *transition_ scheme so as not to disrupt ongoing
ATSS efforts. [Ref. 4]

B. NALCOMIS AUDIT
1. Iptroduction

Oon June 19, 1981, the Naval Audit Service Capital
Region released to CNO (OP-008) and Commander, Naval Air
Systems Command (AIR-08C) a draft finding from Audit D30051-
"Development of the Naval Aviation Logistics Coamand
Management Information System". The finding, entitled "The
need for continuing NALCOMIS development is questionable",
provides concise, up-to-date informaticn on the status of
NALCOMIS development, and provides strong justification for
a recommendation which would have a tremendous impact on MIS

development in the Naval Aviation community. [Ref. 11]
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During mid October 1981, +he firal draft of Audit
D30051 was released to CNO. This occurred after 3 months of
rebuttal by NALCOMIS and extensive reinvestigation by Naval
Audit Service auditors. The results of the audit were
2ssentially <*he same after reexamination, leaving the
auditors recommendation essentially intact. ({Ref. 14]

As this chapter is being written, CNO is in the
process of reviewing the results of the final audit. PFuture
NALCOMIS development ¢ill be dependent on the events that
take place in <the next few months. Only by reviewing the
audit findings can one gain an appreciation of the factors
involved in plotting a developmental course for the ruture,
which will have a direct effect orn the needs and eventually
the capabilities of Naval Aviation.

2. PFPindings

The Naval Aviation Logistics Command Manageament
Information Systeam (NALCOMIS) dis intended to provide the
Naval Aviation community with a standard automated
information systen that will assist managers in
accomplishing aviation maintenance and supply functions, and
should result in increased aircraft aission capability,

increased personnnel effectiveness, and improved data
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repor<ing. I* is rnot designed to nrandle all of <the
icrformation needs of an individual squadron, but would give
squadron commanders access to a tremendous amount of
information, unavailable before, which could eventually be
instituted into a squadron MIS.

However, after nine years of development effort
costing $22.2 wmillion, the auditors have determined that
little progress has been made. It is estimated that
completion and isplementation of the system will require at
least 11 more years of effort and additional life «cycle
iavestment costs of $307.8 million. {Ref. 11] In view of
these factors of time and amoney, the need for further
NALCOMIS development, as presently envisioned, vas
determined to be questiomable.

The auditors' basis for these estimates was based on
their examinaticn of the management information systeas
being AJdeveloped at Naval Weapons Center, China Lake,
California (NAVWENCEN) under the sponsorship of Commaader,
Naval Air Porce Atlantic (CCMNAVAIRLANT). It was felit that
these sys+tems, already in operation or final stages of
development, are capable of fulfilling NALCOMIS objectives.

I+ was further stated that by incorporating the features of
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~h2s2 systsas Ia place of contiaued developmentz, the Navy
could expedite implementation of of the management
information system objectives by at least 8 years; reduce
l%fe cycle investment costs at least $217.8 million, or over
70%; and provide the aircrarit comamunity a more managable and
versatile system. [Ref. 11]

The NAVWENCEN systems examined are, interestingly,
all offshoots of the ATSS ccncept. The systems cited in the

audit include:

CAMS - Comprehensive Asset Management Systea

ECAMS - F/A-18 Enhanced Comprehensive Asset Management
Systenm

IRIS =~ Interactive Resource Informaticn Systenm

PLS - Portable Logistics Systen

TACOMS- Tactical Aviation Configuration Organizational
Maintenance Systea

A general review indicated that modules (applicatiomns) of
these systems line up with and provide essentially the sane
information intended to be procured by the NALCOMIS
subsystems, as listed in Table I.

The completed NAVWPNCEN systems are installed and
currently operating satisfactorily at 11 of the sites
designated for conversion to NALCOMIS Module I. These sites

include nine naval air stations, an aircraft carrier, and
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NALCOMIS /HAVWPNCEH

MIS Functional Comparison

NALCOMIS
subsvstems 1/

Flight activity
Configuration

management

Maintenance
activity

Asset Management
Supply support
center

Maintenance
personnel

Local/upline
reports

System support
(SNAP)

1/ All NALCOMIS subsystems under development

COMNAVAIRLANT svstems

Modules/applications

Zadgine ind alrframe
Configuration, engine,
airframe, technical
directive

Configuration, engine,
VIDS/MAF-SAF 2/

Avionics

Ground support equipment,
airframe

Supply support

Maintenance personnel

Local/upline report

System support (PDP 11/23)

Status

Operational

Operational

Operational

Development

Operational

Development

Operational

Operational

To be
acquired

2/ Visual Information Display System/Maintenance Action
Form - Support Action Form
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=a¢ NAVAPNCEN. Cognizarnt development activiwy ©personnel
said that further systems requirements that may be needed to
fully satisfy NALCOMIS objectives would present a0
development difficulties. [Ref. 11]

The element of the timeliness of NALCOMIS
inplementation, versus that of the NAVWPNCEN develorments,
and the relative costs of the two ccncepts, were highlighted
in the audit findings.

In regards to the implementation tiae, systeas
development [prokbtlems, as discussed in Chapter 2, have
delayed program progress and it novw appears +hat NALCOMIS
Yodule I can not be implemented befcre FY 1992 at the
2arliest. Unlike NALCOMIS, site preparation and activation
for NAVWPNCEN @management information systems does not
involve extensive renovations; shipboard installations can
be done at sea as they do not require the ship to be in
overhaul. Auditors wvere advised <that NAVWPNCEN systeam
phase-in could proceed immediately and cover all afloat and
ashore sites within 3 years. It was also stated that any
work needed to develop/refine software to meet NALCOMIS
requirements not presently covered could be completed during

system phase-in.
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Th2 r2lative cost differential cf $217.3 ailliom iz
life cycle «costs that the auditors predict as ninimum
savings if NAVWPNCEN systeds were used in lieu of NALCOMIS
Yodule I wers gleaned fronm the cost categories
System/project management, ADP hardware, system test and
avaluation, and site activation. The audit review in these
areas shovwed the following cost differentials favoring the
NAVWPYNCEN systems:

1. System/project management costs could be reduced by
.8 million.,

2. ADP hardware costs could be reduced by $169.3 million.

3. Sg uem test and evaluation costs <could be reduced by
3 millicr.

4. si activation costs could be reduced by $18.0%
mi

The auditors findings and overall cbservations are
summarized quite well in the following paragraph. Both
regulatory requirements and political inferences are
contained in the auditors words, strengthening the position
of the authors as to the importance of these factors:

SECNAVINST 5231.1A and OPNAVINST 5231.1 rovide
standards for managing and Justlf 1ng automate data
stemrs_  from lnceg ion throug operation. The
andards require hat the s em be capable of meeting
1ts objectlves, be the most effective and econ. wical means
of satisfying the requirement, and be arle to be
lemente within a fTeasonable gerlod of time. The
NA WPNCEN nanqement information system appears superior to
NALCOMIS when judged_ by these standards. As developed 1t
provides a reasonable framework that c¢an be ex andea
refined as required to meet *he cobjectives set forth for
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VYALCOMIS at a auch 1lower 1life cycle investament <coS:.
Irplemenctation of tais s¥stem in place of NALCOMIS would
save the Navy a miniaum of $217.8 million. The NAVWPNCEN
system also can be fulll 1mglemented and operational eight
ears earlier ¢than NALCOMIS. Throughout its histofly,

ALCOMIS has been djustified on the basis of urgent need.
However, nine ¥ears bave passed since the Navy injtiated
effor+*s in FY 1972 t¢o automate information covering the
functions asscciated with aircraft maintenance and
support. It appears unreasonable that the aircraft
community should have to wait another 9 to 11 years until
FY 199Q or FY 1992, or 18 to 20 years overall, to begin
obtaining the automated_aviation ~maintenance 1nformation
system bénefits of a fully operational NALCOMIS when the
need can_ be satisfied miuch earlier by using another
system. [Ref. 11]

4. Recommendation

Based on +their findiags, the Naval Audit Service
recomnended in bcth <their draft audit finding and in their
£inal audit report that CNO discontinue further NALCOMIS
Module I development. This was recommended in favor of
utilizing resources as required to adapt NAVWPNCEN
management information systens, previously under the
sponsorship of COMNAVAIRLANT, for the Naval Aviation
community's use in executing the Naval Aviation Maintenance

Progran.

C. CHAPTER SUMMARY

Clearly, there exists a void 1in Patrol Community MIS
involvement and development. This developmental void in
automated information systems is a direct result of the
political and regulatory environment that has been

presented. Ongoing development is, and will continue to be,
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supject *o <the sane environment. Therefore, it is
imperitive that Patrol Aviation take on this problem as a
Community *o ensure that its needs are addressed and met in
current and future information systenms developments. A
conmi+ment *to this gcal must pe made quickly, Dbecause the
time involved in the system development process is long and
the need is immediate. This 3oes not necessarily mean that
current developments will suffice, or that rapid
implementation 1is even politically or legally possible.
dhat is clear i1s that efforts to circumvent accepted systems
acquisition regqulations will not te tolerated, and +that
political supgort is very dependent on the
cost/effectivaness of proposed systens, especially in view
of +*he <current econoaic environment. This view was
reinforced, quite strongly, by the recommendations given in
the audit reports reviewed. The audits also illustrated
some facts that will beccme very critical in developing
alternatives. NALCOMIS development is, at present, a
~angible program with econocmic justification and political
acceptance, but it is under close scrutiny as presently
anvisioned, which may cause swveeping changes t¢o occur.

Purther changes to NALCOMIS could, depending on the specific
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12thods of adjustament, cause the systed to De iaplemented
aven la*ter than anticipated or could cut development and
implementation time significantly. Unfortumately, no matter
vhat hardwvware and software is used, unless the functional
needs of the sjuadron are met, the systea is not, by itsels,
~he answver. Bxisting ATSS sites will continue ¢to assist
operational squadrons during at-home periods, but due to a
lack of <resources and problems of mobility, those assets
will not satisfy a significant portion of of present and
future at-home needs, and fail completely for deployed
squadrons.

Squadron needs have, thus far, been addressed in teras
of systems capabilities, or more precisely, in terms of the
lack of capability now available. In other words, if a
squadron function has been automated and implemented om a
specific system, it has been implicitly assumed that a
squadron information need exists, based on the capability to
automate that function. In order to pinpoint more exactly
the shortcomings of present operations, and to forcast more
2axactly the most feasible paths of development, it is
essential that squadron needs be presented in terms of

functional requirements resulting from specific Patrol
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Squadreon organizazion. This has not beex idone in tae past.
Prior to this study, the majority of developmental analysis
regarding automated information systems in Naval Aviation
have been geared to carrigr-based squadrons and air-wings
and may or may not reflect VP needs.

Chapter Four analyzes Patrol Squadrcn organization and
procedures, and cites specific deficiencies, im order %to

clarify and reinforce the essential informational needs

discussed +thus far.
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IV. SQUADRCN ORGANIZATION AND gROCEIDURES

In order to establish a need and subsequently conduct a
feasibility assessment for any system, it is imperative that
one understand the organization and its <current operating
procedures in order to derive user requirements. This
chapter will identify <the Patrol Squadron organizational
structure and relaticnships and discuss current procedures
in order +¢o identify any deficiencies that mignt exist in

i+s information needs.

A. SQUADRON ORGANIZATION

VP Squadrons are normally composed of an executive
branch consisting of the Commanding Oifificer, Executive
Officer, and frcm four to six departments depending omn its
complement of LCDRs. The departments are classified
according to <their functional areas of responsibility

(Pigure 4. 1), and consist of:

1. Operations Department

2. Training Department

3. Administation Department
4. Safety/NATOFS Department

5. Maintenance Department
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In some sguadrons tae Trainipg Department woulé be a
division under the Operations Department and the Command
Services division would be a seperate department. The total
sguadron ccmplement of personnel is 360, with 60 Officers
and 300 Pnlisted personnel. This <chapter will not attempt
*o provide an in-depth billet description for all 60
Officers, but will describe the major departments and their
functional responsibilities and procedures as they exist
today.

1. Operations Departmept

The Operations department is headed by the
Operations officer and consist of the Flight, Tactics,
Intelligence, and Communicaticns divisicns as illustated in
Figure 4.2.

In general, the Operations department is responsible
for the conduct and documentation of all flight evolutions
for the squadron. This includes an extensive interface with
+he Training and Maintenance departaents in order that alil
resources (personnel and aircraft), are availabie and
capable of <carrying out successfully the multitude of

assigned tasks.
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Ths #light Jdivision is responsible Ior the
scheduling of all daily activities including ground training
avents. It also must insure that the numerous

raports/dccumentation concerning these events are carried

out in a timely and accurate manner.

The Tactics division is responsikle for the tactical
training of all combat aircrew mewmbers and the conduct of
all fleet exercises and operational flights. The Tactics
division interfaces extensivly with <*he Training department
in this endevor and wmust insure <that all crewmembers are
kept abreast of current developments in the ASW¥ arena.

The Communications division is responsible for the
custody and handling cf all classified material and for the
proper orocedures and protocall in regards to all squadron
communications. This includes the filing and 1logging of
hundreds of classified and unclassified messages along with
the numerous COMTAC pubs that a squadron is required to
have.

The Intelligence division 1is responsible for the
training of all coabat aircrewmemkters in regards to the
numerous intelligence activities that a VP squadron engages

in.
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2. Training Depaz+iern<

—

As @mentioned previously, the Training Department
interfaces extensivly with the Operations department and in
some squadrons 1s <crganized as a division in <he OPS
Jepartment. In general, <the major resposibility of the
Training depar*ment/division is to supervise the progress of
all aircrewmen and to insure that the squadron maintains the
highest readiness pqssible at all times.

A general Training organizaticn as depicted in
Figure 4.3, ccensists of Plans and Readiness, NUC
Weapons/Safety, AW Division, and Plight Training.

All +raining that is accomplished along wita alil
individual and crew qualifications that must be received,
must be documented in accordance with Squadron, Wing, and
NAVAIR regulations and procedures. This enormous amount of
documentation is a necessity in order to track and manage
effectivly the readiness and utilizaticn of the dwindling
number of squadrcn personnel resources.

3. Adainistration Department

The Administration Department as depicted in Pigure

4.4, consists of the Department head, Asst. Admin Officer,

1st Lt. division, Personnel Divisiorn, Command Services
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Division, and 2ducaticn acd Legal O:Zficers. 1Ia general, tae
Admin. Department is responsible fcr all <the routine
paperwork and administrative procedures that are coamon to
nost organizations., I* interfaces with all departments and
personn2l in the squadron cn a daily basis.

The Personrnel Division handles all enlisted
personnel files and the numerous reports and documentation
that is associated with them. The Admin. office,supervised
by the Asst. Admin. Officer, handles all Officer files and
records. The 1st. Lt. Division maintains all squadron
spaces and is responsible fcr the billeting of all personnel
while on d=zployment and all enlisted personnel residing in
~he barracks during <the at-home periocd. The Command
Services Division has been made a separate department in
some squadrons and is responsible for retention and career
counseling, Public Affairs, and all social and welfare
functions for the squadron.

4. Safety/NATOPS Department

The Safety/ NATuPS Department depicted in Figure 4.5,
is responsible for both the ground and aircraft safety
programs for all personnel in the squadron. This department

interfaces extensivly with the Training and Maintenance
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Daparta gards <o training all psrsonnel iz proper
procedures and safety when flying aircraft and maintaining
them on the ground.

5. Maint | epartmegt

The Maintenance Department as depicted in Figure
4.6, is the 1largest in the squadron in terams of personnel
and the handling and respomsibility for squadron resources.
The Maintenance Department in regards tc functions cculd be
considered a selfi contained organization in itself and has
its own adainistrative and training sectioms.

In general, the responsibilities of the Maintenance
Department is to maintainm squadrcn aircraft and g¢ground
support equipment to support day-to-day squadron operations
and to satisfy the objectives of +the Naval Aviation
Maintenance Program (NAMp). The objectives of the NaMP are
clearly stated in the promulgating instruction. [Ref. 15)

"....t0 achieve the readiness and safety standards
established pI. the CNO, with optimum wutilization of
man-pover facilities, material, and funds. Thig is to be
accomplished through policy guidance,_ technical direction,
management, and administration of all programs aifecting
activities responsible for aviaticon maintenance, including
assoclat%d material d equipment It enfomgasses th

repalr of aeronautical eguifpmeht and material at the lave

of maintenance which will insure optimum use of resources;
the protection of weapons systems from corrosive elements
through prosecution of an active corrosicn control
prograa; and the collection analysis, and use of
pertinent data in order to effectlv y iaprove materiai
feadiness and safety, while simsultaneocusly lncreaSLng the
efficient and econdmical management of human, aonetary,
and material resources."
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Th2 squadron 1level of wm&aintenarnce (organizazioral)
functions include inspection, servicing, and handling of
equipment as well as on-equipment corrective and preventive
maintenance including removal and replacement of defective
parts and components. Incorporation of designated technical
directives and necessary record keeping and reports peculiar
to organizational 1level nmaintenance are also runctions

assigned to the squadron maintenance departaent.

3., CURRENT OPERATING PROCEDURES

Patrol Sgquadron current operating procedures will be
discussed in terms of the management information suppor:
“hat the system currently offers. Gorden B. Davis in his
book titled Management Informatiop Systeus: Conceptual
Foundations, Structure, and Development, stated that MIS
structure could be based on organizaticnal function or be
based on management activity. [ Ref. 16] Management
activity refers to the type or 1level of support that an
information system provides,i.e transaction processing,
operational centrol, management control, and strategic
planning. This discussion of operating procedures and
information flowvs will be centered around organizational

functions of a VP Squadroa, but will inherently include
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diffarent levels of management activi<y. The organiziational
functions discussed below <closely follow the sguadron
departmental breakdown and consist of aircraft maintenance
management, training management, administrative/personneil
management, and operations management.

1. Aircraft Majntenance Magagemept

The squadron maintepance activity in satisfying NAMP
objectives and daily operational requirements, performs both
scheduled and unscheduled maintenance activities. Scheduled
maintenance is composed of inspections (phased, calendar,
and special), scheduled removal of components, and technical
directive compliance. Unscheduled maintenance are those
efforts expended to correct aircraft and equipment
malfunctions in order +to meet operational and <training
requirements.

The squadron maintenance department uses the
aircraft 1logkook, aercnautical equipment service records
(AESR), technical directives, periodic maintenance
information cards (PMIC), and flight activity information to
manage scheduled maintenance requirements. Manageament of
unscheduled maintenance is facilitated by usage of the Naval

Aircraft Plight Record (Yellow Sheet) and Visual Inforamation
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Display System/Maintenarnce Acticns Foras (VIDS/MAPR)

submitted by flight crevw and maintenance personnel.

In the operation of the €xisting maintenance
maragement system, data is collected on various manual,
handscribed forms c¢r grease boards 1located in the various
work centers of the maintenance department. The curreant
status of activity occurianag in each of these areas is
maintained by positicning these handscribed fcrms in the

VIDS boards or bty updating the information on the grease

boards.
As pmentioned previously, VIDS/MAFS are the nmain
Teccrd used to centrol and monitor the accomplishment of |
maintenance acticns at the squadron level. Fart of the fora
is detachable for insertion in the VIDS tocards. The fora is l

used to document on-eqguipament maintenance as well as the

removal and subsequent processing of a repairable component

to the Intermediate naintenance level. Subsystem Capability
i Impact Reporting (SCIR) data is alsc documented on the 1
VIDS/MAF along with the maintenance action that reduced the
mission capability of the equipment. Additionally, technical

directive compliance (TDC) and equipment inventory change

(gain, loss, and in/out of readiness reporting status) is
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reporzed on the VIDS/MAF. A sSecond sanually inscribped
source document form is the Support Acticmn Form (SAF), used
for recording man-hours expended on regetitive, non-repair
tasks such és servicing, cleaning, painting ,etc. The
handscribed completed ferms are submitted to an external
local data services urit for processing and the pregaration
of various reports generated by the Maintenapce Data System
{MDS) . The categories of the repcrts generated are
preventive and corrective maintenance, replacement and
repair of defective components, changes to eguipment
configuration, material transactions, and aircraft/GSE
Subsystem Capability Impact Reporting.

Configuration management at thke squadrom level
invclves +racking selected comporents instalied in
individual zircraft and maintaining accounting of technical
directive compliance requirements and actions. Updated
technical directive 1lists 2 (not incorporated) and 4
(incorporated) are prepared and forwarded by the Naval
Aviation Logistics Certer (NALC) on gquarterly basis to the
individual squadrons for verification and correction. The
lag in the Technical Directive Status Accounting is from oae

to two months and the updated lists received by the squadron
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n2i«hes accura*< or tizely enough to enable effective

[13]

configuration «ccntrol. Numerous manhours are spent by
squadron maintenance Fersonnel tce verify actual
configuration against <+he lists and technical directive
documznts. The =ime lag in the system results in additional
submission of VIDS/MAF's to insure that previous
incorporations are entered in the data base.

The present information flow that originates froa
“he submission of a VIDS/MAF in maintenance control is
depicted irn Figqgure 4.7.

As can be seen, there are numerocus verificationm and
manual transfers of the various parts of the VIDS/MAF. The
probabilities for loss/misplacement of this record are high
along with the redundant duplication and recording of data
items contained in this manual record.

Plight activity information and tracking originates
from +the Naval Flight Record (Yellow Sheet - OQOPNAV Fornm
3760/2B) . Informaticen ccncerning aircraft flight time and
individual crewmember flight time is handwritten by flight
crew and delivered to maintenance control for data
collection. This data is used by maintenance personnel to

schedule maintenance relative to flight hour intervals and
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=0 k=22p *rack cf wvhers a specific aircraft is 1z the
aaintenance cycles. The data flow originating from the
Yellow Sheet is depicted in Figure 4.8.

The infcrmation centained in the yellow sheet 1is
transcribed numerous times for varying applications and
records. The squadron maintenance activity keeps locally
prepared daily time sheets for data entry froam each
completed yellow sheet. Entries are added or subtracted froam
cupulative tctals, recorded as dailey totals or siagle
sorties, or brought forward from previcus time sheets.
Extensive verificaticn procedures are regquired due to
numerous records, files, and status Loards that use the
information derived from the yellcw sheet.

2. Training Management

The executior and management of training crosses all
departmental boundries and affects all personnel im an
Operational Patrol Squadron. There are approximately 10
conbat aircrews in a typical VP Squadron with 12 crewmembers
per crevw. Thus, 120 squadron @wmembers are involved in
aircrev <+training alone. In addition all w@maintenance
paersonnel must te trained in order to accomplish certain

tasks required of specifi¢ work centers. Although there is
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2 Jesignat=sd Training Department oI Jivisior in <he squaaron
organizational structure, training is also enacted and
managed by other functional areas in the squadron. Training
is required to frepare all Ofrficers ard =ZEniisted personrel
to £ill «certain ground jobs or billets in a squadron in
addi+*ion +to Safety/NATOFS training, tactical training,
general military training (GMT), substance abuse *raiping,
etc.

One of the main objectives of an Operational Patrol
Squadron during peacetime is to wmaintain the highest degree
of readiness possible at all times. The primary ameans for
accomplishing that gcal is through continous azd effective
«zaining. Thus, training equates to readiness and a higa
degree of readiness depicts an effective training program.

As mentioned previously, the majority c¢f the
training that a <crewmember receives in order for hia <o
qualify for a specific position on the P3 aircraft is
accomplished in the operational squadron after he compietes
the sylabus at the Fleet Replacement Squadron. This does
not mean that the FRS is ipeffective . The FRS is designed
+o provide indoctrination and ipnitial training to the first

tour avia*tor and refresher training to the seccnd tour
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aviazor., I=< norrally <akes
training after the three to six months at the FRS to fully
gualify the first tour aviator at his <final combat aizcrew
position. The reascn for the lernghty time of additional
=raining in the operational <cquadron is that the officer
crewmembers must bhave a knowledge of all 12 crew postions in
this complex aircraft. The following discussiou will
describe the current procedures utiiized to manage and track

the training activities in the operational Patrol Squadron.

Current tracking of +training progress for air.

crewnmembers involves numerous manual records and files and
the ever present manually updated grease board or charce. A
training Jjacket is maintained for each of the 120 air
cremembers and wupdated by the respective NFO, Pilet, or
Enlisted Aircrew Training Officer. In addition, the
respective NATOPS Officer or Petty <Cfficer maintains a
seperate file on all flight personnel to track and record
their oprogress in relation to NATOPS exams and inflight
checkrides.

All squadrons have a standard training syllabus for
aircrew based on the Personnel Qualification Standards (PQS)

system. This system consists of numerous training
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objectives thet 1ust be successfully ccompleted and corsist
of both practical factors and flight evolutioas. Each of
these pratical factors must be signed off by a qualified
instructor in a student lcgbook and on 2 student gradesheet
and <then transcribed again in the individuals traiping
jacket. This redundant recording of information is extremely
time consuming and subject to errors. The progress of each
crewnember under traiping 1is plotted on a greaseboard from
information obtained £from the PQS logging and filing
procedures. This information is used by pilaps and schedules
officers to determine the next sequence of flight evolutions
for a specific igpdividual. The training progress of an
individual 1is also used by the Operations department 1ian
determining crew composition and crew manning projections ia
addition to monthly readiness and training reports sent to
the functional wing. Thus it can Le seen that an extremely
accurate data base is needed concerning training trackiag
and the present manual method of maintaining that data base
is time consuming and error prone.

NATOPS training is another area that maintains
extensive records and files pertaining to individual

qualifications and deficiencies. Plight crewmembers are not
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lzgally gqualified to gperfora as 131 functional «cra2wazeader
unless they hold a current NATOPS qualification.
Maintaining current NATOPS gqualifications requires
successful coampleticn c¢f both open and closed book NATOPS
2xams and a NATOES flight check. Extensive NATOPS questions
banks must be manually maintained and updated for eight crew
positions; Pilot, Tacco, Nav/Com, Acoustic Sensor Operator,
Non-Acoustic Sensor Operator, Flight Engineer, Flight Tech.,
and Ordnancenan.

All of the mapually maintained records, files, and
question banks wmentioned above in regards to training
nanagement require numerous man-hours that cculd be used for
individual couns<ling and personalized training.

3. Administratjive/Personnel M¥apagement

The current procedures in the functional area of
Administratiorn and Personnel management require anumerous
clerical man-hours to produce and edit the many reports,
files, and evaluations required of any squadron in the U.S.
Navy. Operaticnal Patrol Squadrons, as of this date, do a0t
have any word processing capability to aid in this process.

As mentioned previously, the Personnel Division

handles all Enlisted personnel records. This is an extremely
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large £il2 or manual data Dpase froa which aumerous
summaries, repcrts, and 1lists must be assembled or
manipulated. Some Operational VP sSquadrons do make use of
“he ATSS Personnel ncdule tc a 1limited extent when they are
no* deployed and are home-based at either NAS Moffet Field
or NAS Jacksonville «hich have ATSS equiped FRS. This
limited suprort wmust be severed when the squadrons deploy
and all automated personnel functions must be returned to
+he manual data base. It therefore requires the squadron to
maintain both a manual personnel data base and the ATISS
personnel data Lase (if desired) in order to prevent a
complete reconstruct when required to deploy.

Watch lis+ts, recall bills, duty section rosters, BEQ
billeting assignments, social rosters, etc, are examples of
the numerous applications that must be manually produced and
maintained from the rersonnel data base in addition to the
personnel resource data such as NEC codes, gain and loss
accounting, time-in-rank, and time-in-service that is a
necessity for advancement and overall squadron management.
All required regorts, both 4internal and external to the
squadron, are managed by a asanually maintained and monitored

"trickler filen, The reports that are produced have to be




<yped in the zough, and then chopped and <&edited numerous
times before the report is authorized to leave the squadron.
This results in numerous clerical man-~hours +typing and
re-typing documents before they ace sent out. The amanual
tickler £ile and the manually produced documents not oanly
increases man~-hcurs but arffects the timeliness of the
reports as well.
4, Operations Mapagemepnt

The function of Operations management is one of the
more critical management areas in the squadron. deeting
conmittments and producing gquality results are extremely
important and "visible" objectives of any squadron. Current
procedures involving operational control receive little, if
any, Aautomated support. Some squadrons do amake use of the
ATSS in producing crew lists but that is just one smaill
application or output of the Operations management function.
Operational control involves day to day scheduling, short
terms and long tera planning, resource inventory control, and
up-line reporting and documentaticn.

Daily £flight scheduling 4is currently accomplished
using manually produced weekly and wmonthly ops and training

plans, personnel availability lists, and Wing tasking
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and weighed against each other in order to derive the most
optimum schedule possible. This manual process oiftew |is
subject to human error aad poor input data <that results in
numerous flight schedule ccnflicts.

The yellow sheet, discussed previously under
Maintenance management, is also used for operational control
of flight hour usage and individual fiight hour accouating
and recording (IFARS data). The data obtained from the
yellow sheet 1is transcribed again ianto individual logboocks
and on computer input forms for processing at an external
activicy, A single automated entry o¢f yellow sheet data
would alleviate the many mistakes aad omissions <hat result
from the redundant and repetitive procedures that currently
exist.

Current procedures utilized to track sonobuoy usage
involves manual reccrding of flight summary data and
periodic physical <counting of exisiting sonobuoys both on
aircraft and in sonobuoy stowage bins. Numerous man-hours
could be saved if a single source data entry procedure could

be utilized to track and report these assets.

113




Up-line @manageaent rejuirss kotha periodic aad
one-time status reports. The current procedures utilized to
summarize and fcrmat <the data required in these reports
invclves numerous perscnnel, man-hours, and nmarually
recocrded reports and files to produce tahe dJesired output.
An automated data base and report formatter would greatly
raeduce <the enormous amount of effort in producing these

reports as well as improve their accuracy.

C. CHAPTER SUMMARY

This chapter summarized current Patrol Squadron

organization and operating procedures concerning
Jaintenance, Fersonnel/Administrative, Training, and
Operational @panagement. This 4is a necessity ia any

feasibility study in order to determine and identify any
deficiencies that might exist in a particular systenm. The
deficiencies that were identified in <this chapter will fora
the basis for stating <the functional requirements that a
Patrol Squadron Management Information System should

satisfy.




V. PATROL SyUADRON RECUIREMENTS AND ALTERNAIIVES

A. INTRODUCTION

A cursory analysis c¢f the present vpatrol squadron
information system and its deficiencies indicates that it is
axtremely laborious and time~consuming. It is characterized
by numerous handwritten source documents; nonstandard data
collection and recording of information; completely manual
procedures for ogerational control, training support, and
personnel support; and an outdated data processing
capability, external to the squadron, for processing
naintenance data.

Output from the current system is neither timely nor
sufficisntly coamprehensive for squadron commanders to remain
abreast of the broad spectrum of squadron information needs.
Supplemental infcrmation requests by higher commands result
in further manual data manipulatiocn, additional workload
burdens, and reduced nmission effectiveness.

Constrained decision making, that occurs due to the lack
of timely information required to suppert patrol squadron
operations, 1is <the ultimate IZesult of current procedures.
This situation will deteriorate further because of

increasingly sophisticated weapons systems and the expanded
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data requirements gaeeded for effective management control.
[Ref. 12]

As mentioned in Chapter Three, it is imperative that
decision makers within the Patrol community begin to look
more and more clcsely at Patrol Aviation information systeas
with an eye for change. Future capabilities and performance
will be affected greatly by developaments occurring now and
in the coming months.

Therefcre, prior tc a decision to develop a new systeam
or to modify an existing one, functional requirements of the
user should be deteramined. These requirements should be
general in nature, but should completely cover all phases of
Patrol Squadron operations. This chapter is designed to
present the reader with a good understanding of what a
Patrol Squadron MIS should do, and from that analysis,
present feasible alternatives for the future. New systeam
benefits and the costs of subsequent project phases are
highly dependent on the validity and accuracy of the
requirements determination. Likewise, the quaiity of
alternatives developed to meet the requirements is subject

¢to the correctness of the functional requirements.
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B. GENERAL FUNCTIONAL RECUIREMENTS

Chapter Four reviewed existing methcds and procedures,
and concluded Ly describing functional activities which
2xhibited managerent information deficiencies.

In order to satisfy the cited areas of deficiency, by
developing meaningful requirements, it is critical that the
analysis of these requirements be based on direct contact
with users. Both authors have had recent operational tours
in Patrol Squadrons. This experience has been invaluable in
relating +to individual =squadron personnel as well as to
davelopmental personnel in various fprogram billets.

The functional requiremernts discussed in this chapter
are a product of koth research and experience. The authors?
recent managerial experience in Patrol Squadron operational
control, aircraft maintenance, training, and administration,
and the perceptions developed and 1lessons learned from this
axperience, vwere important factors in the determination of
requirements. These necessary, although probably not
sufficient, past experience and perceptions can be
supplemented greatly by current analysis. Por this reason,
It was determined that specific squadron operations should

be examined with specific deficiencies in mind.
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23%rol Sguadren Forty Seven, locatsd at Yoffett Field
Naval Air Station, was visited on August 17, 1981. The
objectives c¢cf this research trip were:

1. De*ermine current squadron organizatiomnal structure and
Fractices.

2. Develop valid requirements for input, cretained data
and output as compared to those determined for Tactical
Aviation squadrons in the PLS System Decision Paper,
and as determined by curreint patrol squadron
procedures.

LY

3. Investigate  additicnal areas  cf agplication for
automated information systems 1in patrol squadrons,
based on the percepticns of current squadron pérsonnel.

The ou%tcome of “he squadron visit was most positive.
Patrol Squadron Forty Seven proved to be amost receptive
host, and more iapcrtantly, provided valuable data for
analysis.

Due t0o *the fact that VP 47 is located at Moffett Field,
which has an ATSS capable FRS resident, its information
processing capability, however limited, is typical of the
best available tc VP squadrems. Through the limited use of
ATSS resources, personnel in the squadrcn have become avare
10t only of the potential of automated information systeas,
but also c¢f the frustration that can occur from limitationmns
imposed on facilities and on squadron usage.

Interviews were conducted and data was collected in the

functional areas of operations wmanagement, maintenance
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aanagemant, ~raining management, and perscnnel/admin
management. Typical system workload requirements were
obtained in the form of primary inputs, outputs, and
retained data, These charts assist greatly in translating
maaual functions into automated inforzatiocn systenm
processing requirements. Appendix A contains the estimated
system workload charts, which are similar to the charts
developed in the PLS paper for TACAIR squadroms. Based on
this research, the functicnal requirements which follow are
intended to satisfy patrol squadron information needs for
the forseeable future.
1. Maintenance Management Requirements

In order tc provide sufficient support to the
management of maintenarcce data, any Patrol Squadroa
information system should provide the following functiomal
capabilities.

1. Improve planning and execution of scheduled events
such as ghased inspectjons, ., time limited, component
replacemefts, and technical directive compliance.

2. Reduce the effort in collecting, converting, and
analyzing flight activity and  configuration data
re%u red by up-line management and the cognizaat field

activities for aircraft and engines.

3. Elimipate manually maintained local forms for flight
activztx 5eczrds oncerning. airgraﬁt and iqu; nen%.
This shoul nclude automation of the Naval Aitcraft
Plight Record (yellow sheet), VIDS/MAF, and SAF.

4. Automate the AINMD interface for equipment
repair/supply tracking.
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10.

2.

?roviie  close, continuous acnitoring ot the
availabili+y, status, and usage orf all assets.

Iaprove squadron maintenance participation, as
reporting custodian, in the confiquration management
process.

Provide more +timely cortrol of configuratior data by
tracking cenfiguration baselines in néar real-tinme.

Inprove mainterance decision efficiency by providing
rapid access tc¢c a composite bank of aircrafts/eangine
and component compatiktility data.

Reduce aircraft/system damage occurences relating to
the aircraft configuration management systeam.

Provide consolidation of information with operatiomns,
training, and personpel/administrative functions in
order to_reduce redundancy and duplication of effort.
This includes flight hour” acccunting data and aircrew
utilization for the Operations Degartment,_ personnel
guallflcatlons/status for the Administrative
epar*ment, and nuserous plans, reports, and schedules
for *he Training Department.

Operations Management Requirements

Manragement of sguadron operations requires a ayriad

of skills, procedures, and information needs. The following

functions are essential elements of an effective 2atrol

Squadron information systenm.

1.

Provide data goncerning present and fyture
requirements, Ehy51cal assets, persoannel, and training
in "'gorder to_  plah long term commitments as well as to
produce daily operatidénal schedules.

Provide timelg, reliable data manageament information
for unit and Wing Ccmsanders.

Provide vyellow sheet (£flight data npanagement and
logging.

Track and summarize OPTAR and TEMAD funds, ordnance
allocations, and expenditures.

Track and control sonobouy inventory and usage.
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6. daintain current £light hour acccuntiag (glidepata)
Yaza,  for use in operational glanning as wel as
repor<ting.

7. Provide access to, and analysis of, readiness figures
and trends.

8. Provide dissemination of operatiomal glans, schedules,
reports, and actions to other functional areas in <the
squadron.

Patrol squadron training is mcre extensive, more
~ime consuming, and requires more resources than training in
most aviation sguadrcns due to mission complexity, «cross
training considerations, and crew size. Due to these
factors, the management of training and training information
is critical to the successful execution of the VP mission.
The following functional «capabilities are <required for
optimum squadron performance.

1. Eliminate from the planning and decision making
processes the probleams associated with the use  of
inconsistent and incomplete training data by providjng
a means of preparing and rprésenting training
information in a uniform manner.

2. Reduce the time and volume of information required to
make tralning decisions by gepo§t1n to each level
only necessary degrees " of €etail and, when
appropriate, ohly the exception from the stsndard or
nora.

3. Permit consideration of the effect of a decision in
advance bg supplying complete, accurate, and timely
*raining data for Use 1in the planning and decision
making process.

4. Schedule +training resources (aircraft, classrooas
simylators, trainérs, personnel,  €tc.) to meet total
training requirements and priorities.

5. Schedule training to minimize consusption of
resources.
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he use and update of a prepared guestion bank
T

8. ZInab J 3
Ior ation ¢of testing materials.

n
o)

7. Sugpo;t .individualized instruction by allowing
modification of standard syllabus.

8. Enable authcrized personnel to author, _edit, review,
and update all training related materials.

9. Generate student gradebooks to <rack eaca aircrew
a1embers prcgress through his training syllabus.

10. Maintain data c¢n military education and advancesment.
Included 1ip this _area are school and gqualification
records, individuals' advancement requirements and
progress, €tc..

4. Personnel/Admipistrative Management Requirements

Ef fective squadron management is facilitated only by
a tramendous amcunt cf emphasis on administa*ive fuanctions
and how they relate to squadron personnei. This critical
area of squadron performance crosses all departmental lines
and affects all squadron functions. The following
Tequirements are necessary for the efficient and effective
management of personnelsadmin functions.

1. Improve the timeliness and data quality of up-line
reports while reducing the man-hours —require for
report preparation.

2. Provide word processing capakility,  including output
of routine reports, letters, imstructions, etc.

3. Pacilitate efficient management and control of

military duty, and its associagfd accountabiljt
Ehrgugh the maintenance of watch bills, duty sectio
ists.

4. Track,gersognel resQurce data, such as Naval Enlisted
Classification A codes (NEC), gains and losses,
time-in-rank, time-in-service, etc..
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S. Summary

The functional system/user requirements that hnave
been developed are certainly not exhaustive, but are, as
l2sired, mcre general in nature. They do, however, cover
~he entire functiornal range of activities that a patrol
squadron engages in. This straightforward approach to
requiremen*s determination has produced the functional

criterea n=2cessary fcr comparison between alternatives.

C. ALTERNATIVE DEVELOPMENT AND REVIEW
1. Assumpticns

Prior to the statement, discussion, and comparison
of alternative courses of action that confront decision
makers, it is necessary to illuminate a few assuntions on
which the analysis of these alternatives are based.

First of all, it is assumed that Patrol Squadron
organization and procedures do not differ significantly froa
squadron to squadron, and that the squadron mission will not
change in the near future. This assumption is, of course,
necessary in order *c¢c consider any MIS responsive to the
needs of the entire community. In fact, instituting a MIS
in all squadrons will reinfcrce this assuaption, in that it

will encourage community-wide standardization of procedures.
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S5acordly, system operatioral life is assumed to be
independent of any system developments currently ongoing,
and is estimated to parallel the life expectancy of other
Navy genaral purpose ADP.

Additicnaly, in order to fairly state all
alternatives, it is assumed that political and regulatory
considerations are nct considered. Only after all feasible
alternatives are examined will these factors be counted.

As squadrcns move between sites, the MIS wmust appear
Zdeptical to +*he user. Information must be transferable
between sites in machine readable forn. Therefere, it is
assumed that system ccapatibility is essential to
alterna+ive develcpment.

The ability for the system to fail soft is another
assumption +hat is made. Even though the probability of an
intermittent system or power failure is low, the system must
not preclude the return to manual modes.

Pinally, system uniqueness is not an aim or an
assumption relagated to Patrol Sgquadron MIS development.
Any system satisfying the functiconal requirements will be
considered, whether or not it was designed specifically for

the Patrol Community. In the same light, if uniqueness is

124




212Cessacy to aeet the needs of the community, <hen existing
alternatives must give way to new ideas.
2. Statement of Alternatives
Stating altcernatives to meet the functional
requirements, assuaptions, and user preferences can now be
undertaken. The development of these alternatives should
focus on the degree of improvement that would be possible
from the implementation <¢f a particular systenm. Systen
costs are, of course, as important as system benefits, in
most cases. This case is no exception, but before any cost
factors can be ccnsidered, the relative capabilities of the
alternatives must be reviewed and ccmpared.
The capakility criteria from which comparison caa be
made are listed telow:
1. Management effectiveness/efficiency
a. Maintenance management furctions
b. Operational management functions
c. Training management functions
d. Personnel/administrative functions
2. Vulnerability
a. Security
b. Communications

c. Data backup
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3., Systenm compatibility
a. Interface with other systeas
b. bases/deployment compatibility
4., Portability
In an attempt <o identify nmethods to meet the desired
capabilities of a Patrol sSquadron MIS, the following
alternatives have been developed. The statement and
explanation of these alternatives is intended to provide the
reader with an understanding of each proposal, and provide a
framework from which cowmparison can be made.
Alternative 1 - Continue with current methcdology
Alternative 2 - Expand existing ATSS resources
Alternative 3 - Adapt NALCOMIS to satisfy VP needs

Alternative 4 - Initiate development of a completely new
system

Alternative 5 - Iaplement enhanced PLS (mini-ATSS) in
patrol squadrons

a. Alterpative 1
The current squadron organization and
procedures, as decribed in Chapter Pour, have avolved over
the years into a systea of manual data entry, transcription,
and research tasks. The continued growth in data generation
and reporting requirements will further decrease squadron

management efficiency, relative to the current situatioa.
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An attempt to improve the current system oy
further evolution or streamlining of manual procedures will
not produce significant results. Manual tools are limited
in environments requiring more data and near creal-time
rasponses <*o0 ingquiries. [Ref. 17] Additional personnel
could accomodate a growth in data processing requirements,
but that is not a plausible sclution in today's environmeat.
Parsonnel resources are in short supply in the Navy, and the
cequirement for more personnel support could mean less
personnel available fcr operational assignaent.

This alternative assumes that word processing
capabili+ies are available to VP Squadrcns at present. Some
squadrons have c¢ttained, or will cbtain, word processing
equipment to handle routine correspondence, reports, and
instructions. Even with this capability, the bulk of
squadron functional requirements, outside the area of
administration, are not met.

b. Alternative 2

The alternative to expand existing ATSS
resources into Patrol Squadrons was recommended, in concept,
by Naval Audit Service auditors. [Ref. 4] This action, if

taken, would only partially meet the requirements of the
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sJquadcons. They would be provided full functional
capability during at-home periods, but upon deployment would
be severed from any automated information capability. Even
during a*-home cycles the availability and capability of the
ATSS system would be limited and controlled by a centraiized
facility. #ith limited control, system vulnerability would
be affected. Although data backup could be @maintained,
security of squadron files would be gquestionable, and
communication interruption would be more prokable.

This alternative would reguire a great deal of
additional hardware, not only to provide squadrons with
input/output capability, but also to maintain responsive
processing performance.

Due to the ncn-portability of existing ATSS
systeas, basesdeployment compatibility of information
processing procedures would be non existent. Only by future
expansion of ATISS +to all deployment sites could this
compatibility be achieved.

For these reasons, this alternative is not

acceptable.
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C. Al+termnative 3

If NALCOMIS Module 1 development is continued as
currently planned, it is feasible to consider the sharing of
these resourq;s, adapting the system to meet VP needs.

The current objective of the NALCOMIS dodule 1
concept 1is to provide local maintenance and amaterial
managers at the OMA, 1IMA, and SSC levels with a modern,
responsive management information system. As envisioned, it
will easily meet the maintenance information requirements of
a patrol squadron. Also, the personnels/administration
functional capabilities are present, but would require
axtensive modification. Unfortunately, applications are not
planned in the areas of aircrew training and operational
control.

It is certainly within the potential of
NALCOMIS' planned hardware to meet Patrol Squadron needs,
but the additional tzaining support, operatiocnal management,
as well as additional personnels/admin application softvare
would require expensive, time-consuming development.
Additionaly, as pointed out in Chapter Three, the extremely
slov implementation schedule of NALCOMIS is contradictory to
the basic underlying need of the Patrol Community, which is

a timely solution to its information needs.
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Future NALCOMIS development will furcther dictate
vhether the feasiblie application of 'this systea to VP
requirements is fpossible. Current political and econoaic
factors will have a huge impact on the course of NALCOMIS
Yodule 1 developament, and could force modification to
accomodate other applicatioms. At present, howvever, systenm
design does not support coampatibility with existing VP
systems, and if implemented would be plagued by probleams
involving informaticn portability and communications
complexities.

Due to these factors, this alternative is
considered unresponsive to Patrol Squadrcn requirements.

d. Alternative 4

Original develcpment of a system designed to
specifically address Patrol Squadrca requirements is
presented to ensure that no stones are left unturned in
determining decision alternatives available to coamunity
leadership. The feasibility of this alternative is based on
+he fact that new system developments can be tailored to
meet practically any set of requirements. The cost of this
alternative, in terms of time and wmoney, is a function of
*he extent of compatibility the system will have with

existing Patrol Ccamunity systeas.

130




| Syst=m Jevelopments included in <+«his concept
could range from a small personal microcomputer with

homegrown software and virtually no compatibility with

2xisting systems, to a NALCCMIS-like development which would
be completely ccmpatible with all community systems, but
would require multi-year development and prohibitive funding
requirements.

I+ is beycnd the scope of this study to identify
specific new system designs. Presentation of this
alternative does, however, show <that new developaent is
feasible, Further investigation of new development should
only be undertaken if it is determined that no existing
davelopments or systems can be utilized. This determination
could save commanders lengthy system development <time and

could avoid the cost cf this development.

e, Alternative 5
The Portable Lcgistics Systen, as explained in
Chapter Two, meets individual Patrol Squadron requirements
in all categories of system vulverability, compatibility,
and portability. By adding additional ATSS software

modules, which are already developed and tested, to the PLS

hardwvare configuration, the functicnal categories of
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sperational lanagement, training zanageaent, and
personnel/admeinistrative management can also be satisfied.

This concept will permit imndividual squadron
commanders to operate individual, fully capable, <turnkey
systams at any base cr deplcyment site, while providing for
compatibility and interface with both existing ATSS sites
and operational maintenance systeas.

One of the greatest advantages of this
alternative is <the fact that wvirtually no hardware or
software development is required. ATSS software has been
run on proposed PLS hardware, and has handled squadron
workload. (Ref. 18]

This alternative fully meets the criteria set
forth by the definition of requirements, and should be
considered most responsive to the needs of the Patrol
Compunity.

3. Comparison of Alterpatives
a. Benefits

The alternatives that have been presented
Tepresent a vwide range of conceptual designs. The
capability criteria that were used to establish the

feasibility of each of the alternatives are an excellent

132




aeans of ccmparing <the benefits of the differert 1ideas
pressntad.

Table 2 illustrates the relative responsiveness
of each alternative when compared on the basis of systen
objectives. Each alternative is judged in terms of tae
individual objective areas and indicated by an "X" in the
tabular matrix if it fully meets the individual requiremeant.
If the alternative only partially satisfies an individual
capability, a "P" is indicated in the matrix. The areas
+hat are not satisfactorily addressed or satisfied by the
alternatives are left blank in the matrix.

Examination of the table <shows clearly which
alternatives will meet the objectives established by the
system requirements of the user. Alternatives Four and Five
are the only propcsals which fully satisfy all objectives.

Since further differentiation betveen
alternatives cannot be gained from analysis of requirements,
other criteria should be addressed. The development of
cequirements and alternatives has, Lty design, not addressed
the l1ife cycle costs (LCC) or environmental (political and
regulatory) considerations associatad wvwith each feasible

alternative. This was done to ensure that the most
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deneficial system ccncept ccould be envisioned without
economic or environmental contamination. The results of
<his sterile analysis have produced two feasible
alterna*ives whose benefits, when examirned in the light of
r2al world constraints, are counter-balanced by factors of
the economy and the environment.

b. Costs

A rigorous cost-benefit analysis comparing
Alterpatives 4 and 5 would not be realistic, and therefore
not very beneficial, at this conceptual stage of analysis.
Some factors of cost can, however, be addressed in order to
aore strongly support the feasibility of either alternative.

If Alternatives Four and Five are examined in
terms of 1life-cycle costs, it 1is possible to visualize a
large cost differential between the two. This can even be
accomplished without specifically defining what type of
systenr Alternative Four would entail.

With the declining or stabilized hacdware costs
present in +the ADP industry today, this factor cannot be
considered too heavily. Even so, it is inconceivablie that a
newly developed turnkey systenm, meeting VP squadron needs,

could be rproduced any wmore cheaply than the «cost of the
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verm— mp————

oroposad FLS  (12ini-ATSS) hardware, which 1s presently
estimated at less than $23,000.

Software development is beccming more and amore
costly, en+tailing ufp to 80% of systgn developaent costs.
{Ref. 19} Alternative 4 would require a full development
affort, whereas, Alternative 5 would require only wminor
modification <+o existirg ATSS softwuware. This is a
signifi-an* difference betwvween the two feasikle choices.

Software maintenance is another critical
life-cycle factor whose cost snould be considered. Either
alternative will require aaintenance of systen and
aoplica<ions scftware. AISS software has, however, been
avolving <for almost ten years. It has been constantly
~es<t2d in an operational environment and has performed well.
Newly daveloped software would be untested, and even if
reliabl2 from the start, would require no less maintenance
than existing prcgraas.

Other life-cycle costs, including site
prepara*tion, implementaticn, user training, and hardware
maintenance must be considered fairly equal between

alternatives as wvell.
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Becaus2 of <he life-cycle estimates, Aitsrnative
5 is considered a considerably more desirable developmental
path.

¢c. Envircnment

Chapter Three discussed political and regulatory
considerations at length. Comparing alternatives in these
terms is extremely difficult due to the wuniqueness of each
ADP acquisition. A decisicn to pursue Alternative 4 would,
of <course, require a full developmental effort. Only
+hrcugh a detailed analysis of this particular concept could
an acquisition strateqgy be proposed. The PLS (mini-ATSS)
concept has, however, Dbeen evolving over a two year period.
Its applicability to Patrol Aviation has been completely
ignored until ncw. As @mentioned earlier, the political
environment surrounding ADP procurement, especially in Naval
Aviation circles, is very dynanic, The Reagan
administration has stated its interest in simplifying the
systems acquisition as well. Thresholds for purchase of
non~tactical systems with Type Coammanders® Operation and
Maintenance (0&M) funds are evolving, wvhich could make it
possible for ofperational units to acquire the needed

systeas. What is critical in examining the environmental
L]
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Jactors affecting a given alternazive, is that if <=he
alternative is most feasible in terms of its cost
affectiveness, it should ke pursued in a whatever manner
possibla, regardless of the currert political or regulatory

situation.

D. CHAPTER SUMMARY

The development of an enhanced version of the pPortable
Logistics System, which the authors refer to as "Mini-ATSS%,
has evolved from this chapter as the most feasible, logical,
cost-efficient method of £filling the information system void
2xisting in the Patroel Aviation Community. This
developmental path is Dbased on satisfaction of the
usexr/systen requirements that were developed. The
requirements established in the <chapter wvere developed from
data and perceptions obtained from squadron persoannel
currently involved in the operational environment as well as
from the experieuce and perceptions of the authors. These
requirements are the building blocks from which any squadron
system must be derived, and should ke refered to constantly,

no matter what develcpmental path is eventually chosen.
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VI. CONCIUSICNS AND RECOMMENDATICNS

The Patrol Aviation Community has nct fully recognized
the need for autcrated management information systenm support
at th2 squadron level. Reviewing historical and current MIS
developnent in Naval Aviation has shcwn that
«2chnologically, the decision by commanders to obtain
automated information resources to assist in management is
Well overdue. Feasible systems have been proposed,
leveloped, and iamplemented in some sectors of Naval
Aviation, but have, thus far, excluded Patrol Squadron
applications. This 1is partially attributable to current
political and ecopomic factors, but is also a function of
Patrol Aviation'’s inattention to the probleam.

Current squadron organization and procedures are plagued
by information deficiencies in almost all functional areas.
These deficiencies translate into a valid need for automated
information support which ¥ill increase leadership's
affectiveness in both training and operational environments.

The analysis of squadron requirements points out very
clearly that currently approved Naval Aviation MIS
developments which do include rlanned support for VP

Squadrons are prisarily concerned only with maintenaance
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functions. They will ne* .cutisfy <the operational, twzairniag,
and administrative requireaments of an individual squadron.

Initiatives that will satisfy squadron requirements do
exist., Offspring of ATSS, initially developed by NAVWPNCEN,
could completzly satisfy community needs. The Portable
Logistics System, enhanced with Automated Training Support
Systea software modules (Mini~ATSS), conceptually appears to
be the most feasible alternative availatle to the ccmaunity.

When ccmpared in terms of life-cycle costs with the
alternative of a nev developmental effort, Mini-ATSS is much
more cost-effective. This is primarily due to the software
d2velopment costs that could be forgone.

Hardware costs can be put in perspective with an
illustration o¢f <their ccamparibilircy to other squadron
axpenditures. Froposed PLS bardware, which would more than
satisfy Mini-ATSS requirements, has a current purchase cost
of less than $23,000. In comparison, cach squadron owns 18
#P radios that ccst approximately $93,000 each, but fail
frequently. More significantly, P-3 flight hour costs are
currently over $1000 per hour Just for fuel and lubricants.
With an average daily flight schedule of approximately 25

hours, Mini-ATSS could be acquired for less than one day's
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Zuel reguiremsnt., The panagement efficiency and operatiocal
control gained from the implementation of an automated MIS
would, however, prove far more valuable than a singie day's
€light hour allocation, wultimately saving the squadron a
significant amount of time and money.

The regulatory environment surrounding ADP acquisition
will, in all estimation, dictate the availability and
acquisition strategy used in pursuing this alternative. Due
to this situation, strong support froam community leadership
is vrequired to bring about <changes in perception aand
regulation.

It 1is recommended that the Patrol Aviation Community
make a stronger ccmmitment, both politically and monetarily,
to automation of squadron operational, training,
maintenance, and administrative management.

It is «critical that community leadership receive more
and better education with respect to capabilities available
through the use c¢f automated management information systeas.

Purther study should be directed toward an acgquisition
strategy that will provide the most cost-effective solution
to Beet the squadron information requirements developed in

this thaesis.
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These actions are assential to the <further improvement
of squadron performance, efficiency, and readiness, and will

ultimately bear significantly on Patrol Aviation's continued

contribution to national defernse.
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